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PREFACE. 



At the time of writing the only general and fairly systematic procedure for 
the identification of previously described ot^nic compounds of all classes ia that 
which may be conveniently designated the Method of the Empirical Fonnula. 
In following this procedure a determinatjon of the percentage composition is first 
made. The molecular weight is next determined or conjectured. From these 
data an empirical fonnula is calculated. The properties of the substance are then 
compared with those of all the known compounds possessing this formula by refei^ 
ence to their scattered literature, for which Richter's " Lexicon der KohlenstofF- 
Vertundungen " with its supplements now furnishes a very complete index. Resting, 
as it chiefly does, on the two fundamental properties, percentage composition and 
molecular weight — which alone among the chemical constants can be readily cal- 
culated for every compound in advance of its discovery — it is probable that this 
method will long remain tiie last resort in all earnest attempts to establish the 
identity of compounds which have been previously undescribed or very impei^ 
fectiy characterized through tli^r physical and chemical properties. Nevertheless, 
when we turn to the great body of well-characterized compounds that occur with 
some frequaicy in the products of Nature, the useful arts, and the scientific labo- 
ratory, there is good reason to raise the question whether the Method of the Binpir- 
ical Formula is from the practical standpoint a sufficiently satisfactory one. It is 
evidently not if any substitute can be found that will lead the analyst to the same 
results with leas expenditure of time and effort, and without requiring unusual 
knowledge or skill on his part; and it is not to be denied that in these respects . 
this method makes a very poor showing. The indispensable key to its use is pro- 
ficiency in ultimate organic analysis, whose difficult technique is fully mastered only 
by long practice. The performance of the combustions, which must be made in 
dupUcate to secure certainty, is at best a time-consuming operation ; and even after 
reliable results have been obtained, it is further necessary, in order to fully identify 
a compound, to resort to a study of its physical properties, chemical behavior, and 
perhaps to a molecular-weight determination. The consequence of this has been 
that the identification of organic compounds by this general method has been practi- 
cally limited to its occasional emplojTnent in laboratories devoted to synthetic 
oi^nic research, and that such identifications when attempted elsewhere are usu- 
ally accomplished, often with uncertain results, by the use of disconnected desultory 
tests. Through these considerations, and with the belief that a path of less resist- 
ance could be broken oiit for the analyst, the writer began more than eight years 
ago the studies whose first results appear in this volume. 
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iv PREFACE. 

The present method, as contraated with that just described, gives fuller recog- 
nition to the important truths that percentage composition and molecular weight 
are merely two among many highly significant characteristics of everj- compound ; 
and that without recourse to them, by the use of the more easily determined prop- 
erties like qualitative elementarj' compositdon, color, melting-point, boiling-point, 
solubility, specific gravity, alkali neutraBzing power, and chemical behavior 
under prescribed conditions, entirely satisfactory identifications may be made 
— provided a sufficient number of these facts which are at the disposal of the 
systematist are carefully verified and suitably coordinated in a classified system. 

The new method therefore rests, as will be more fully explained in the intro- 
ductory chapter, upon a classification designed to secure for the carbon compounds 
those advantages which have been already so long enjoyed in Botany and other 
branches of Natural History through the use of systematized descriptions of salient 
characteristics. The compounds, or chemical "species," have been first grouped into 
"orders" on the basis of their qualitative elementary composition; then into 
"genera" {aldehydes, acids, phenols, etc.), usually on the basis of behavior in 
simple chemical tests; and, finally, arranged within each genus according to the 
increasing value of some readily-determined constant like the melting-point or 
boiling-point. The name of each species is followed in the tables by a brief specific 
characterization enumerating some of the simpler properties of the substance t'lat 
have genuine analytical significance, and then, whenever possible, by detailed 
directions for preliminary and corroborative chemical tests which can be performed 
with small quantities of material. 

The phrase "More Important Compounds" used in the title is unavoidably 
indefinite; but the intention has been to admit all substances to the tables for 
which there is more than a remote chance that they may come into the hands of 
the analyst as unknowTi compounds. Such a list naturally includes: first, all com- 
pounds that may be isolated in a state of purity and without excessive difficulty 
from materials useit in the arts, or from substances which occur somewhat abun- 
dantly in Nature ; second, compounds of minor importance which may easily be 
formed in the laboratorj' as by-products in reactions between substances of more 
common occurrence; third, many rare compounds which have acquired a general 
scientific interest either on account of their properties or as representatives of 
pecuUar types. Very few con^unds that could be purchased in the market in a 
state of purity have been omitted except through oversight. The most important 
intentional omissions are: substances whose claims to recognition as distinct 
chemical species are not generally accepted ; uncrystalUzable syrups that cannot be 
distilled without decomposition; the oily and fatty glycerides; those glucceides 
and synthetic sugais of which specimens could not be obtained for examination. 

The claims for admission to this volume of every compound of carbon with 
hydrogen, or with hydrogen and oxygen, that receives mention in the second edi- 
tion of Beilstein's great " Handbuch der organischen Chemie" and in its supple- 
ments issued prior to January, 1902, have been separately passed upon, and about 
2300 selected as deserving mention in the tables. Ail copied data used in the 
manuscript sent to the publisher have been twice compared with their source by 
the author and once by Dr. Hej-ward Scudder. 
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PREFACE. T 

Obviously the attempt to establish an analytical system of the proposed char- 
acter on any less secure foundation than an extended first-hand study of a very 
large number of representative compounds so selected as to cover all important 
types, would be to invite the fate of "the foolish man which built his house upon 
tiiesand"; for existing descriptions of the reactions of even the most familiar com- 
pounds very rarely state the experimental conditions and phenomena in terms that 
are immediately available for the purposes of a systematic analytical classification. 
The chemical tests that have been relied upon for arranging the chemical species 
in genera are therefore the result of many hundred original experiments made upon 
several hundred compounds in the laboratories of the Massachusetts Institute of 
Technology, the preparations used being supplied for the most part from the valu- 
able Institute collection. Yet in spite of the considerable labor expended in 
this way, since it has been physically impossible to examine personally every species 
described, it would be absurd to deny that some may be wrongly located in the 
classification. To safeguard the analyst as far as possible against errors arising 
from such imperfect descriptions, every reasonable precaution that has suggested 
itself has been taken during the construction of the procedures and tables. The 
names of those compounds whose generic positions have been established by ori^nal 
experiments in the author's laboratory art distinguished from others by being 
preceded by the mark f, though it is not true that every properly ascribed to a sub- 
stance thus marked is necessarily r.n original or guaranteed datum. Of the " num- 
bered specific tests" it may, however, be said that each one has been performed 
at least several times in accordance with the directions contained in the manu- 
script; that they have all been used on more than one occasion; and that they 
have proved successful in the hands of tv/o or more persons. 

The specific characterizations are all quite brief because the work is intended 
to be used as a compact practical analytical guide and index, and not as a hand- 
book of descriptive Organic Chemistry; and because the value of a specific descrip- 
tion to the analyst never increases, beyond a certain point, directly in proportion 
to the number of properties and teste included — long descriptions often becoming 
unwieldy and confusing through suggesting too many alternatives of unequal 
merit. 

To obtain all the new material required for these pages single-handed would 
have proved a disheartening labor. The writer's grateful acknowledgments 
are therefore due to the many friends (most of whom are or have been connected 
with the chemical department of the Massachusetts Institute of Technology) who 
have rendered assistance in the work. Some of the most important contributions 
from thb source are recorded in the unpubUshed "thesis" investigations of the 
writer's students. Valuable information has thus been furnished by Messrs, A. P. 
Norris, C. L. M. Pettee, H. M. Loomis, H. Scudder, B. R. Rickards, A. R. S. Booth, 
J. W. Brown, J. R. Odell, and Misses E. M. Chandler and A. F. Blood. The writer 
has also been ably assisted at different times by Dr. Paul Chapin and Messrs. A. C. 
Davis and Herbert Walker. To his friend, Dr. Heyward Scudder, the author's 
thanks are however especially due for generous and untiring cooperation during 
a considerable part of this undertaking. Many of the best methods, particularly 
among the " specific tests," are the fruits of Ids research, or have been improved 
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in consequence of his suggestions, while nearly the whole of the manuscript, as 
well as the proof-sheets, have received the benefit of his criticism. It is regretted 
that the necessary practice of omitting, for the sake of simplicity and compact- 
ness in tabulation, those bibliographical references which, while they have aided 
the writer, would not be of positive advantage to the analyst, has prevented 
that full acknowledgment of aid from many earlier investigators that would other- 
wise have been gladly rendered. 

In closing, a word should be added in regard to the proposed extension of this 
method to the other organic compounds. Preliminar}' investigations on the identi- 
fication of the carbon compounds containing nitrogen, or nitrogen and oxygen, were 
begun about three years ago, and are still in progress. This second part of the work 
Is now well advanced, and, when completed, it is intended to publish the results as 
\'ol. II of the Method under the joint authoiship of the writer and Dr. Heyward 
Scutlder. A third volume to provide for the compounds of carbon with the remain- 
ing most important elements will then perhaps follow. The compounds described 
in the second volume will constitute Order II of the analytical system. It is desired 
to ba. e all the most essential portions of the descriptions of at least several hundred 
of these species on original or personally verified data, as it is only in this way that 
a thoroughly satisfactorj' result can be assured. The enterprise is a laborious one, 
and as many of these compounds can not be purchased, and the necessity of pre- 
paring them all in the ivriter's laboratory would cause much delay, it is hoped that 
other organic chemists may be willing to cooperate in the work to the extent of plac- 
ing at the author's disposal small samples of any of the less accessible nitrogen 
compounds which thej' may have prepared or collei'ted. 

S. P. M. 
MASSACKuaBTTa Institute of Tecunolooy, December, 1903. 
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^lAoif. Before a melting- point or 
boiling-point indii-sla^ that tlie 
rhange occurs abot'e the tem- 
perature ^iveii. 

^ about Indicat«8 that the value 
follonring is only approximate. 

(standing aft«r the symbol tor a 
meta1)reprc«ente the acid residue 
of the acid in whose description 
it occurs; e.g., PbA, in a descrip- 
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— acetic acid or acetate. 
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= aidrhyde. 
= almaal. 

— alkaline. 

= anhydride. ^ 

^ water or aqueout. 
= anymmelrica I. 
=bmiing-voinl. 

''Imtyl. CJI,, without regard to 
structure of tlie radical. 

= corTerted (not necessarily correct); 
also cold. 

= cMoroji 



gran. 

in. 

Igr. 



•^cryKlah, cryatallinc, or cryslaHiiet. 

T^^decomposes. Standing a/t^ a 
number indicates the tempera- 
ture at whicli a Eubetance nielta 
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Stondingbe/oreanumber it indi- 
cates tlio temperature at which 
decompoution occurs without 
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Standing before the name of a 
compound means dextro-gyra- 
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same way as d. 
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-difference. 

= dt«(ti»; also, may be di^iiUd, with- 
out statJ:ig the temperatuK. 
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— eon/v toltttilt. See page 38. 
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(Do- 
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- precipitate or precipUates. 
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temperature given.) 
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temperature.) 
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^volaiHe. 
"volaiiie wiOi steam. 
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with aqueous solutions. 
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substance mclbn or btnls slightly above the temperuture Kiven. 
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opticuUy active, 
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IDENTIFICATION OP ORG AX [0 COMPOUNDS. 



CLASSIFICATION OF COMPOUNDS AND THE GENERAL 
ANALYTICAL PROCEDURE. 

To facilitate their identification, the pure compounds or chemical ppecies 
described in this work are systematically arranged in genera, orders, and various 
minor groups. The general analytical procedure can be applied intelligently only 
after the underlying principles of this classification are clearly understood. 

The order of any species is determined by its qualitative elementarj' compo- 
sition. Compounds made up of the same elements belong to the same order. The 
compounds of carbon and hydrogen, and of carbon, hydrogen, and oxygen, con- 
stitute Order I of the system, and are the only ones described in the present volume. 
Onier I contains two suborders. Suborder I including all colorless, and Suborder II 
all colored species. Tests having as their object the determination of the order of a 
species, i.e. tests for the elements, are called ordinal tests. They will be fully treated 
in Chapter II. 

A genus is a group of species characterized by showmg a common behavior in 
certain prescribed and carefully defined generic tests. With few exceptions generic 
tests are based on chemical reactions rather than differences in ph5^ical properties. 
The experimental detaib for each generic test are to be found at the beginning 
of the chapter devoted to the genus whose number it bears. Typographically 
generic tests are distinguished from other numbered tests by being printed in Roman 
instead of Arabic numerals. Test III, for instance, means the test prescribed 
(page 35) for the recognition of species of Genus III (Acids). The genera are so 
arranged that no species shall give the generic test icr any genus preceding it in 
the same suborder. A concise summary of the generic tests of Suborder I, Order I, 
is given on page 5. 

All genera, including both solid and liquid species, contain two dimsions. 
Division A contains the solid, and Division B the fluid species. Gaseous species 
are so few in number that they are treated in division B with the species that are 
liquid under the ordinary conditions of temperature and pressure. 

The " divisioi^" of some genera are composed of smaller groups of species called 
sections. The term section is also, though less frequently, applied to small arti- 
ficial groups of species, like the two sections of Suborder II, when the chemical 
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a CLAssiFic.\rio.\ of compounds. 

relationships between tlie mcmberg of the group are not suffipiently intimate to 
warrant their erection into genera. Sectional tests when based upon chemical 
reactions arc referred to by numbers, and described jiist before the true specific 
tests, and immediately after the tabulated descriptions of the species iif the genus. 

The chemical species or compounds, the fundamental units in the cla.ssification, 
are, whenever practicable, arranged within their respective genera, divisions, or 
sections according to the numerical values of their melting-pointe, if they are 
solids; or of their boiling-points, under standard conditions, if they are liquids. 
Genus II of Suborder I, and Supplementary Section 2 of Suborder II, furnish the 
only examples in this volume, of groups of compounds whose arrangement within 
their respective sections of the tables is not dependent on the values of these 
constants. 

Spedfic tests are primarily designed to distinguish a species from others situatett 
near it in the same subdivision of its genus, and in the regular course of analysis 
should follow the ordinal, generic, and sectional tests. Very few of them have much 
significance if applied directly to an entirely unknown compound. It is conceivable, 
for instance, that there may be a number of organic liquids which will give a white 
crystalline derivative melting at 92°-93'' when treated as directetl in Specific Test 
814; but if it is also shown that the unknown sul}stAnce is a colorless compound 
of carbon, hydrogen, and oxygen belonging to Genus VIII, Division 2, and boiling 
at 78°, the proof that the species is ethyl alcohol is overwhelming. The moat satis- 
factory specific tests are usually those in which a few centigrams of a compound 
are quickly converted into a well-characterized derivative. 

The directions for many specific tests form a part of the specific characterization^ 
of the tables, but some of the more important tests in each genus are descriUe.t 
together immediately after the tables of the genus to which they relate, and referred 
to in the characterization by test numbers. In Order I, one hundred numbers are 
reserved for the description of the sectional, semi^pccific, and specific tests of each 
genus, the first ten numbers in each hundred l>eing set aside for the sectional and 
semi-specific,* and the last ninety for the true specific tests. Any numbere<l test 
in Order I may be easily found without coiLsulting the index, if it be remembered, 
that the numeral denoting the hundreds m the test number (e.g. 3 in 321) is also 
the number of the genus to which the compound concerned in the test belongs. 
The last two numerals in the test number indicate the position of the test among 
its fellows, Test 302 will accordingly be recognized at a glance as either a "ier- 
tional or semi-specific test of Genus III (Acids). By turning to page 7S 
it will be found to be a reaction for the recognition of a-hydroxy acicb. In 
the same way Test 319 will be seen to be a specific test for some partictilar acid. 
It is actually a description of two reactions for the identification of salicylic acid. 
The tests connected with the nine genera of Sutiorder I, Order I, are assigneil 
numbers 100-900. Rubonler II, not being divided into genera, has its specific 
tests numbered as if it were the tenth genus of its order; i.e. they are representee! 
by the numbers 1000 to 1100. 

* Hv a semi -specific t^'st is nirant one eniployinfc some j[eneral experimental proeediirc 
that leads to similar resiilta with a nimihpr o( poriipounds. Init which enables a partial seler- 
tion between some of the speries situated in the same smallest subdivision of a genus. T<>c>ts 
301, 302, and 303 are Hemi-apecific tests. 
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GENERAL ANALYTICAL PROCEDURE. 3 

GENERAL DIRECTIONS FOR THE IDENTIFICATION OF AN UNKNOWN 
COMPOUND. 

The numbered paragraphs in heavy type which follow fomi an analytical 
key to the use of the " Method ". They indicate the succesave considerations that 
should receive the attention of the analyst in the investigation of every unknown 
compound. With the explanatory remarks in ordinary type which accompany 
them, they give a comprehensive view of the general analytical procedure disen- 
cumbered of detailed descriptions of special operations and tests which can be 
more advantageously discussed elsewhere. It will be assumed that the reader has 
already acquainted himself with the classi&cation of the " Method ". 

I. PUMTY. 
ESTABLISH A PRESUMPTIOH THAT THE UHKHOWIT SDBSTARCE IS REALLY A P0RS 

coMPOxnn) before attbhptiho to iDEimFr it. if it is rot hohoge- 
heovs, pinuFv it. the cokstitceiits of am miKnowH oRGAmc uxture 

CAR HOT BE SATISFACTORILr IDEKTIFIED PREVIOUS TO THEIR SEPARATIOn. 
THE HOMOOEinSmr OF COMPOUFDS WHICH EXIST OHLY HI THE FORM OF 
imCRTSTALLIZABLE SYRUPS THAT CAR HOT BE DISTHXED WITHOUT SERI- 
OUS DECOXPOSmon, is so difficult to establish, THAT SUCH SPECIES 
ARE, AS A RULE, EXCLUDED FROH THE TABLES. 
To prove absolutely that a substance is chemically homogeneous, it would have to 
be shown that the phy^cal and chemical properties of all the parts into which a given 
mass of it can be separated by methods of fractionation that do not affect it chemically, 
are identical; or, in other words, that no subetonce can be thus isolated from it whoae 
melting-point, boiling-point, solubility, specific gravity, crystalline structure, chemical 
behavior, etc., is different from that of the original body. This absolute proof is of course 
imp06»ble in practice. But if the properties whose identity in the several fractions has 
been ascertained are very few in number, they may still afford a presumption in favor 
of chemical homogeneity so strong as to closely approximate to the absolute proof, pro- 
vided they are judiciously selected and are of a kind that permit of exact measurement. 
The decision of the analyst as to just how many and what purity tests it will be profit- 
able to apply to any particular substance, will be influenced by a variety of circumstances, 
among which will be included the importance of the idenUlication, the extent of his knowl- 
edge of the methods employed in the preparation and purification of the substance, and 
the quantity of material that is available. If the supply b so small as to barely suffice 
for the tests of the regular procedure exclusive of special homogeneity tests, there wiM be 
no alternative between abandoning the examination altogether, and hazarding the loss 
of all the substance in what may at the end prove to be fruitless experiments upon a mix- 
ture. Whenever it is decided in such a case to proceed with the examination, it must 
be remembered that the results will be worthless unless the final sx>ecific tests are most 
unequivocal. 

Of all the methods affording indications of purity, those which depend upon constancy 
or sharpness in melting- and boiling-point have been the most widely used. Indeed, it is 
altogether probable that for a majority of theoi^nic compounds which have been described, 
the only direct evidence of purity that it has been considered necessary to secure, pre- 
liminary to the first ultimate analysis, — aside from that incidentally gained from tlieii 
general appearance and behavior towards solvents — has been that fumi-fhed by these 
simple thermometric methods. The use and interpretation of these purity tests will be 
discussed somewhat fully in Chapter XIII (pp. 223-227). 

The truth of the proposition that "The constituents of an unknown mixture can not 
be satisfactorily identified previous to isolation," may, at the first glance, appear to be 
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4 GENERAL ANALYTICAL PROCEDURE 

invalidated by the existence of direct tests for organic aduUerante in foods, for abnormal 
conHtitiienLs in t)ie urine, and the like. These tests, however, all owe their usefulness 
to the fart that the mixtures to which they are applied — except as regards the compound 
sought — are, virtually, known mixtures, in the sense that the combined effect of all their 
customary constituents — known and unknown — upon the test, has been carefully ascer- 
tained by previous investigations. Their value accordingly becomes problematical a-^ 
soon as any substance not usually present in such a mixture is added to it. 

The preliminary treatment of unknown mixtures is, undoubtedly, that part of moat 
organic analyses which makes the greatest demands on the originality and patience of 
the analyst. Wliile the number and peculiaritiea in chemical behavior of the organic 
comiKjundfl are so great as to forbid the expectation that a general scheme for their separa- 
tion comparable in simplicity and comprehensiveness to that used in qualitative analysb 
for the elements can ever be realized, it is reasonable to anticipate that this important 
branch of .Analytical Chemistry will eventually be so far systematized that much less will 
be left to chance and individual dexterity than at present. The omission from this volume 
of su^estions for methods of separation occurs, not because the importance of the matter 
has been underestimated, but because sufficient data for comprehensive and practical 
generalizations on the subject have not yet accumulated. It is, however, the author's hope 
to present such recommendations as can be given for the systematic treatment of mixtures 
in a later volume. 

2. PHYSICAL PROPERTIES. 

IF THE S0BSTAHCE IS A SOLID, DETEHMIHE ITS HELTraG-POIHT: IF A LIQmD,.ITS 
BOILIllG-POIHT AHD ITS SPECIFIC GRAVITY AT Z0°/\°. Ilf EITSER CASE 
nOTE ITS ODOK, COLOR, TASTE, AND OTHER SALIEKT PHYSICAL CHARAC- 
TERISTICS, ADD DETERMIME ITS APPROXIMATE SOLUBILITY IH WATER. 

The determination of melting-points is discussed on pages 217-221. Most 
of the melting-points recorded in the tables are probably "uncorrected." The 
determination of boiling-points is treated on pages 221-223. Whenever small 
<listilUng fiasks are employed in making these determinations, the use of the asbestos 
diaphragm shown in Fig. 6 should never be neglected. The specific gravity of liquids, 
if the quantity available is very small, is best determined by aid of the capillary 
pyknometer described on page 228. . 2 cc. of the liquid will be enough to enable a 
satisfactory determination in this apparatus. Color comparisons should be expressed 
in terms of the color standard placed in the back cover of this volume and described 
on Images 2.30-234, The determination of solubility in water at the temperature 
of the laboratory may be quickly made by the approximate method of page 38. 

These tests are made so early in the procedure, because, unlike most of those which 
follow, they consume little or no material which can not be recovered, while the informa- 
tion which they furnish is almost eertwn to be required at some later period in the investi- 
gation. 

3. ORDER. 

DETERHINE THE ORDER OF THE COHPOnVD BY APPLYIIIG THE ORDIHAI. TESTS 
IN THE snCCESSIOn AHD UAHNER DIRECTED IN CHAPTER H, PAGE 9 ET 
SEQ. IF THE COMPOUHD CONTAINS ANY ELEMEHTS OTHER THAH CAHBOH, 
HYDROGEN, AHD OXYGEN, IT IS HOT DESCRIBED IH THIS VOLUKE. IF 
IT CONTAINS CARBON AHD HYDROGEN, OR CARBON, HYDROGEN, AHD OXY- 
GEN, AND IS COLORLESS, IT BELONGS TO SUBORDER 1, ORDER L IN THIS 
CASE TURN TO PARAGRAPH 4 BELOW. IF IT BELONGS TO ORDER L BUT l>i 
COLORED (L£., BELONGS TO SUBORDER H), TURN TO PAGE £04. 
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4. GEirus. 



OF THE TESTS, HOR OMIT AMY WHICH ARE HOT KHOWH FROM THE CIRCUM- 
STAHCES TO BE POSITIVELY UlfHECESSARY. BEFORE PERFORMISG AMY 
GENERIC TEST FOR THE FIRST TIME, READ CAREFULLY THE "OBSERVA- 
TlOnS" WHICH FOLLOW THE DIRECTIONS. THE PAGES ON WHICH DIREC- 
TIONS FOR THE SEVERAL GENERIC TESTS ARE TO BE FOUHD, ARE GIVEN IH 
THE "TABULAR SUMMARY OF GENERIC TESTS" BELOW. 

When a generic test is subdiviUeJ into parts, a statement of the sequence ia 
which they should be applied, or of the circumstances under which certain of them 
are to be omitted, b always eoa'^picuously placed near the head of the chapter 
devoted to the genus. 

TABI;LAR summary of generic TRSTS 1-IX in STTBORDER I, ORDER I. 



CoDdenseil Dm 



. ot Test. 



I (p. 15) 
II<p.26) 



ni (p. 35) 
IV (p. 87) 



Vwid VI 
(pp. 111-128) 



AldehydH. — A color reaction with a turh»ne solution decolorized by sulphur- 
ous acid. Requires 5 cgr. of subetancc. Time about 3 miuutCB. 

Carbohydrates. — The Molisch color reaction with n-naphthol, followed by 
tliree short supple men tair t*sts to exclude glucowdes in case the propeV 
color is obtuned. The Molisch rctaction requires 5 mgr, of substance and 
can be applied in 5 minutes. The supplenientarv tests, when made, 
require in all 11 cgr. of subRtance and can t>e appliea in 5 minutes. 

Acida. — A titration with decinormal sodium h^'droxidc and phenolplithalein. 
Requires 1 det^lgr. of 8ul>stAnre. Time about 30 minutes when a neutrali- 
zation equivalent is detennined; in other cases (cf. note on p. SH) 5 



rS (p. 173) 



Phenolic Compounds, — The test has two parts: (!) a color test with ferric 
chloride cons\imine 5 to 10 m(cr, of substance, which can be applied in less 
than 5 minutes; (2) a solubility test with aqueous alkali, which can be 
made with 10 cgr. of substance in .'i minutes. Part 2 is used only tor 
solids that fail to give part 1. 

Esters and Anhydrides. — A saponilication experiment with 10 cgr. of substance, 
which is heati'd « itli 2 cc. of alcoholic potash solution for 30 minutes. 
(During the heating, preparations for Teats VII and Vlll will be made.) 
[A second longer and more difficult saponification procedure (cf , p. 1 13) with 
aqueous potash and a gram or tno of substance is required when it is 
Wished to isolate the neutral saponification products from an ester, and 
thus distinguish cert^nly between species of Genera V and VI. It is 
never applied when the first procedure bus given a negati\e result; and 
its use IS grnerally inadvisable when the total supply of substance does 
not exceed 2 grams. When omitted, Genera V and Vl have to be treated 
aa a single composite genus.] 

Ketones.— Solid compounds melting above 30° are tested with hot alkaline 
hydroxvlamine solution; all compounds liquid at temperatures below 30°, 
with pdenylhydrazine solution. The test with hydroxylamine requires 
10 cgr. of substance; that with phenylhydraiine about 5 cgr. Hme in 
either test about 15 minutes. 

Alcohols. — To this genua belong: (A), all species not included in earlier genera 
that are soluble in less than 30 parts of water at 20°; (B), all compounds 
liquid below 75° thatevolve hydrogen on treatment with sodium; (C), all 
compounds soUd at 75° that are not acetylated by acetic anhydride under 
certfun prescribed conditions. Teat A has been already made in the pre- 
liminary examination. Test-'^ B and C require about 20 cgr. and 10 cgr. 
(rf substance respectively. Test B can be performed in 10 or 15 minutes; 
G can not be completed in less than about 50 minutes, ^n dealing with 
insoluble solids time will often be saved by referring directly to the appro- 
priate division and section in the tables of both Genue VIII and IX with- 
out applying test C.] 
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5. GENERIC SUBDIVISIOITS. 

TDHH TO THE PROPER DIVISIOR (A FOR SOLIDS, AHD B FOR UOTTIDS) Iff TBB 
TABLES OF THE GENUS. IF THE DIVISION CONTAINS SECTIONS, THE DE- 
SCRIPTIVE DTVISIOHAL HEADINGS WILL INDICATE WHAT ADDITIONAL TESTS, 
IF ANY ARE NECESSARY, HOST BE MADE TO ASCERTAIN THE SECTION. 

As the divisions in many genera are not subdivided, and as many of the sections are 
distinguished from one another by differences in solubility or specific gravity wliich are 
already known from the preliminary examination of paragraph 2, additional tests at this 
point are usually imnecessary. The following table gives a general view of the subdi- • 
visions of the genera of Suborder I, together with page numbers ot each divisional heading. 

SUBDIVISIONS OF THE GENERA IN SUBORDER I, ORDER L 



^r* 


ofSrvStol. 


Nu«b,r 






H.*d 


SMtion.. 




1 A 


17 







B 


19 







II A 

III A 

B 


29 
39 
73 


l\ 


Solubilitv in water at 20°, with special chemical teste for 


IV A 


91 







B 


101 







V A 


lis 







B 


120 


2 




VI A 


129 







B 


131 







VII A 


135 







B 


141 







vni A 


15S 


2 


Solubility in water at 20°. 

Sp. gr. (W'/i") greater or less than 0.90. 


B 


160 


2 


IX A 


174 







B 


182 


3 


Sp. ar. (20''/4'') in sections 1 and 2 less than 0.85; in 3 
phemical t^atB. 



COMPARE THE PROPERTIES OF THE SDBSTABCE WITH THE PROPERTIES OF JUi 

SPECIES THAT MELT OR BOIL WITHIN nVE OR TEN DEGREES OF ITS MEL^ 

rao- OR BOILIHO-POINT AND ARE DESCRIBED IN THE SUBDIVISION OF THE 

GENUS TO WHICH IT HAS BEEN FOUND TO BELONG. 

The published data concerning melting- and boiling-points are, unfortunately, 

not always based upon exact determinations. (See page 217.) Hence the necessity 

for extending the inspection of the tables to include species that are described as 

melting or boiling a number of degrees from the temperature actually observed. 

The 5° limit is sufficient for most species whose melting- or boiling-points are below 

150°; but the limit of 10° is none too large for compounds that melt or boil at 300°. 

When the recorded and observett temperatures are both "corrected" ones, the 

limit may be safely much reduced. The mode of procedure in the few sections 

in which the species are not arranged according to melting- or boiling-points, will 

always be sufficiently indicated in the sectional headings of the tables. 

The specific characteristics most serviceable in making a first partial choice 
between compounds having nearly the same melting-points or Iwiling-points are: 
properties like cobr, tast«, and odor, which are obvious from a casual inspection; 
properties like specific gravity, solubibty, boiling-point (for solids), refractive 
index, and neutralization equivalent, for which numerical values can be deter- 
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mined quickly, or which are already known in consequence of the preliminaTy 
examination and the generic, divisional, and sectional tests that have been made; 
and, lastly, simple semi-specific tests, such as number 901 with bromine for unsatu- 
ration, or 302 with ferric chloride for a-oxyacids. Undue weight should not be 
attached to statements concerning crystalline form which are unaccompanied by 
exact crystallographic measurements; the general appearance of crystals of the 
same compound bang often strongly influenced by the solvent, temperature, and 
other conditions accompansdng crystaUization. 

The final confimiatory specific tests of the tables are not all of equal merit 
or conclusiveness. Many which have been inserted on the strength of apparently 
good authority, but not verified by the author, may be deficient in essential details. 
Those introduced by the words ' ' Apply Test — " or ' ' Identify by Test — " have been 
carefully studied in the author's laboratory, and may be accepted as thoroughlj- 
reliable. The basis for the recommendation of such as begin with the phrase ' ' Gives 
Test — " or "Gives — in Test — " {e.g. " Gives isophthalic acid in Test 905") is either 
experiments made in the author's laboratory, or positive published statements 
that the result specified has been produced under conditions which it is reasonably 
certain will be supplied by the method of the numbered test cited. 

To complete the identification of any compound for which adequate specific 
confirmatory tests are not suggested in the tables, recourse to the original litera- 
ture of the body and its derivatives will frequently be necessary. These descrip- 
tions have now been made so accessible, and are so well summarized in " Beibtein's 
Handbuch ", that suggestions for the desired tests will often be quite readily found. 
Some general remarks on the selection of suitable derivatives for use in such 
impromptu specific tests are given on page 234. 

The properties of many of the species whose names appear in the chemical literature 
have, however, been either so imperfectly determined or described, that their identifica- 
tion by any purely analytical method, without some knowledge of the reactions leailiiig 
to their formation, is an impossibility. All that can be done analytically witli such com- 
pounds, when the quantity of material is limited, is to ascertain whether their percentage 
compositions and molecular weights harmonize with any hypothesis that we may be in a 
position to make concerning them. In such cases it nill usually make little difference 
whether we begin or close the examination of the body with the determination of an em- 
pirical formula; for when all has been done that ia possible under the circumstances, the 
labor performed will be the same, whichever procedure is chosen. Substantial justifica- 
tion for the subordination of the method of identification by properties and reactions 
to tliat founded on the empirical formula, exists in one case only. This is met with when 
there ore strong reasons for suspecting the unknown substance to be a new compound, 
or one very unlikely to appear in the tables of this work, and when its quantity is less 
than about two grams. It would then be unfortunate, in view of the anticipated failure of 
the attempt at identification by properties and reactions, to forego the possible advan- 
tages that might be derived from a knowledge of the empirical formula. 



Examples Illostratino the Analytical Procedure. 

The following examples of identifications by the procedure of this "Itfethod" are 

the records of actual experiments made in a laboratory where the apparatus and reagents 

reqtiired were all in readiness. The contents of each numbered paragraph are a record 

of the results obtained by following that part of "General Directions for the Identification 
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of iiii Unknoft-n Comiwund " summarized in the paragraph in hca\'j' type designated by the 
panic number. Tlie eomimundx bcin^ knorni l« be pure, the description of operations 
bcjrina with the examination of physical properties referred to in paragraph " (2)," page 4, 
of tlic "General Directions". 

EX.iMPLE 1. (HTDKOQUrNONE.) 

(2). — The compound crj-wtallizes in thin colorless needles Tneltiog in a capillary tube 
iit IfiS^-ISO" (uncor.). It is odorless; tastes faintly bitter-sweet; and b soluble in ap- 
proximately 20 parts of cold water. (Time 28 minutes.) 

(3) , — Ignited on platinum foil it leaves no ash. The tests after ignition with sodium in 
the iron tube show the absence of sulphur, nitrogen, and the lialogeJis. . It is therefore to be 
ciiiisidered a species of Order I; and, because colorless, of Suborder I. {Time 20 minutes.) 

(4). — It does not give Generic Tests I or II. In the titration of Generic Test III, some 
alkali is consumed, but the Anal color transition is not sharp, and the slightly alkaline 
solution soon acquires a brownish color. The substance is therefore not'an acid, but may 
be a phenol. Test IV-1 gives a yellow-orange coloration. Test I\'-2 gives a solution 
that rapidly turns brown on standing. The compound is hence a phenol. Turn to the 
analytical tables of Division A, Genus IV. (Time 22 minutes.) 

(,'( and 6).— Of the ten phenolic species in the tables (p. 99) that melt between 163° 
and 173°, hydroquinone (m. p. 109°) appears to be the only one easily soluble in cold 
water. (The solubility given is 17 parts of water at 15°.) The solubility in alcohol and 
ether, taste, YD coloration with ferric chloride in Test 401, power to reduce silver-nitrate 
solution on warming, and browning of the alkaline solution in the air, are found to be 
;i!] pni]>erties of the substance which agree with those described tor hydroquinone. The 
filial confirmatory Test 41 1 (cf. p. 108) is next applied, and by oxidation with ferric-chloride 
siilution, quinonc is obtained. The quinonc is recognized by its odor, and by conversion 
into quinhydrone, which forms green-black needles melting to a dark-red liquid at about 
170°, after previously beginning to soften at about 150°. (Time 40 minutes.) 

.\ll the tests in the identification of hydroquinone were completed ivithin 1 hour 
iind 50 minutes, and 0.85 gram of hydroquinone was consumed. 

BXAMPLE 2. (mESITYI.ENB.) 

(2). — The comiKiund is a colorless liquid wiiich Iwils sliarply between 163° and 163.5° 
(uncor.). lU Bjjccific gravity (determined in a capillar}' pyknometer (cf. p. 228) of known 
cajiacity, at 25°/4°) is 0.860. Its odor is aromatic; its taste slightly burning. It is in- 
soluble in cold water. (Time ;J0 minutes.) 

(3). — Ash constituents, sulphur, nitrogen, and the halogens are absent. The com- 
]tound is to be sought among the species of Suborder I, Order I. (Time 18 minutes.) 

(4)._Xcgative results are obtained in Generic Tests I, III, IV-1, VI, VII, and VIII, 
which are the only ones required for liquids. The compound must therefore be sought 
in fiection 3 of Division B, Genus X (Liquid Hj'drocarbons with y|x»ific Gravity greater 
than 0.85 at 20°/4°). (Time 1 hour and 7 minutes.) 

Turning to the sections designated, it is found that of the six species mentioned with 
boiling-points between 139° and 169°, only two, p-methylethyl benzene, of B. P. 162°, 
mesityleno of B. P. 164.5° (cor.), and possibly tert. butylbenaenc, B. P. 168°-8.5°, have 
specific gravities approximating that of the unknown compound. Specific Test 914 
(cf. p. 201) for mesitylene is therefore applied, and a white crystalline nitro derivative 
melting at 235° (uncor.) is obtained. The formation of this derivative, trinitromesitylene, 
pi'nves the unknown substance to be mesitylene. (Time 60 minutes.) 

All the tests in this identification of mesitylene were complet«d in two hours and 
lifty-five minutes, with an exiwnditure of 0.87 gram of substance. 
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CHAPTER n. 

ORDINAL TESTS. 

niRECTIOBS FOR THE DETECTIOIT OF THE ELEMEHTS HI AH ORGAinC COMPOUHD. 



To determine the Order in which an unknown chemical species belongs usually 
involves a systematic qualitative examination for its component elements. This 
examination can be safely omitted only when the analyst's knowledge of the origin 
of the compound is so complete that it is in itself demonstrative proof that certain 
elements must be, and alone can be, present. 

The qualitative procedure that will be given in this chapter makes provision 
for tie detection of all the elements * that are of common occurrence in pure organic 
compounds, and will ensure the ready determination of the order of all species to 
be included in the "Method". Whenever a complete qualitative examinaiion ia 
coiled for, the several teats should be applied in the order in which they appear in the 
following lettered paroffraphs: 

(a) Ignition Test for Carbon and Ash Constituent8.—If reducible metals are 
probably absent, ignite a little of the substance on platinum foil; otherwise in a 
porcelfun crucible. If the substance bums with a fiame, or leaves a black carbon- 
aceous residue which gradually bums away, it may be considered organic. Care 
must, however, be taken not to mistake a permanent black residue consisting of 
a metallic oxide, like copper oxide, or of a reduced metal, like platinum, for carbon. 

If an incombustible ash is formed, incinerate a larger quantity of the substance 
in a crucible, and make a complete qualitative examination of the ash by the usual 
analytical methods. 

Should the ash contain a metaUic element, it is probable that the original 
compound is a salt of some organic substance of acidic character. Since the 
" Method" only provides for the identification of metalhc salts through the acids 
from which they are derived, it will be necessary, in dealing with a salt, to isolate 
its acid in a state of purity, preparatory to the location of the latter in the tables. 

(a') Ignition Test for Carbon and Hydrogen. — It is rarely necessary to make any other 
test for carbon than that tdready given under (a) ; but the following more exact method 
is occasionally required: Place 0.1 gram of the substance mixed with five times its bulk 
of freshly ignited, dry, powdered copper oxide in an ignition-tube of hard glasa, having an 
internal diameter of about 5 mm., and a length of 12 cm. Fill half the space remaining 
above the mixture with granulated copper oxide, and connect the open end of the tube 
with a bent gas-delivery tube leading into a narrow testr-tube containing a few cubic 

* Oxygen and hydrogen form important exceptions to this general statement. A simple 

" .... ... . . . . 1 - . • at present iBckinj 

« of the hydrogei 
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ORDINAL TESTS. 



c(>ntimet«rs of baryta solution. Support the ignition-tube in a horizontal position, and 
begin by heating that portion which contains the granulated copper oxide nearly to the 
temperature at which the glass begins to soften. This may be conveniently accomplished 
by use of a single Bunsen burner whose flame has been extended by a wing-top spreader. 
Next beat the mixture of substance and copper oxide by a second burner held in the hand, 
manipulating the flame so as to decompose the substance very gradually. The condensa- 
tion of drops of water on the glass at the cold end of the tube indicates the presence of 
hydrogen in the substance; the precipitation of barium carbonate in the test-tube, the 
presence of carbon. 

The above test, when applied to sulphur compounds, gives a precipitate of barium 
sulpltate. In this case, allow the precipitate to settle without exposing to the air; decant 
the clear solution; cover the precipitate with a concentrated solution of potassium per- 
manganate; acidify with dilute sulphuric acid; and test the ga^ evolved for carbon dioxide. 
(The permanganate serves to oxidize the sulphur dioxide, thus preventing its escape when 
tjie solution is acidified.) 

SULPHUR, NITROGEN, PHOSPHORUS, CHLORINE, BROUINE, AND IODINE. 

Bcf<irc applying the tests for these elements it is necessary to bring them 
into inorganic combination by fusing the organic substJinces containing them 
with metallic sodium. The analysis is then easily and quickly accomplished with 
an insigniflcant expenditure of material, even in the unusual case when all six 
elements are simultaneously present, and the product of the fusion consists of a 
mixture of alkaline sulphide, cyanide, (sulphocyanide), phosphide, chloride, 
bromi<le, and iodide. The manipulations connected with these tests, when once 
learned, will be found to offer no difficulties. The reliability of the process has 
been established by several years' practical trial in the author's laboratory. 

(b) Directions for the Ignition with Sodium. — Prepare an ignition-tube S-IO 
cm. in length from a piece of hard-glass * combustion tubing. Support it in an 



preferable. 



or stoel instead of a elasa tube is usually perm 
a tube in use, BU^jiended by tlie flange A' through the |>er- 
foratcd aabestos-board screen li. The dimennons ot 
these tubes should be: length, cni.; internal diame- 
ter, 1.3 cm.; thicknesB of walls, 1.6 mm. They may 
now be obtuned from the firm o( Eimer & Amend of 
New York, by whom the\' are for sale under the name 
of "Iron Ignition -tubes for Ise in Oi^anic Analysis." 
L'nlike glass tubes they may be used for many succesMvc 
fusions. After each experiment they should be allowed 
to stand filled with strong hydrochloric acid for several 
minutes, and then thorouehly cleaned by use of a test- 
tube brush and water. The manipulations in the test 
are the same as with glass tubes, except that an iron 
tiil>e may be rapidly cooled after the ignition by the 
applicatjnn of cold water to ita outer surface, as soon as 
its temperature falls below vigible redness. ITie time 
reqidred to complete a test is thus materially shortened; 
and even when the tubes are iron eastines, this practice, 
in tlie writer's experience, has not been the cause ot any 
accidents. [As the opacity of the iron tube makes it 
impossible to ob3er\'e just when the free sodium is com- 
pletely destroyed after adding alcohol to it, the operator 
usmg this method should always be on his guard against 
the slight explosions that will follow a premature treat- 
ment of the residue with water.] 

Since it is well known that nitrogen isfixedascyanide 
Pio. 1. when a mixture of sodium, iron powder, and carbona- 

la matter b strongly ignited with free access of air, it might be anticipated that iron would 
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ORDINAL TESTS. 11 

exactly vertical position by a narrow metal clamp whose jaws are protected by 
being wrapped about by one or two layers of asbestos paper permanently wired on. 
Warm the closed end of the tube gradually before adding the sodium to lessen the 
danger of cracking the glass. Then drop in the sodium, which should be freshly 
cut from a large piece that has been wiped free from all adhering oil by filter-paper. 
The sodium should weigh about a quarter of a gram, and will be of about the size 
of a pea. Place a burner flame directly underneath the tube and heat its lower 
end quickly to redness. As soon as the purple vapor of the melted metal is seen 
to form a layer more than a centimeter in depth, allow five drops of the substance 
if a liquid, or an equivalent quantity in fragments if a solid, to fall at intervals of 
one or two seconds directly upon the red-hot bottom of the tube without touching 
its side walls. The ensuing decomposition is almost instantaneous, and is some- 
times accompanied by slight but harmless explosions. The face of the operator 
should not be brought too close to the mouth of the tube during the reaction* 

When the ignition-tube has become cold, remove the excess of sodium by 
adding 3 cc. of alcohol. Immediate adihtion of uvter is liable to cause explosions. 
As soon as the reaction between alcohol and sodium ceases, stir with a glass rod, 
and then jiour cold water in cautiously, in small portions, until the tube is about 
two-thirds full. Finally stir again with a glass rod and rinse into a test-tube. Boil 
and filter. Dilute the alkaline filtrate, which will be nearly colorless if the fusion 
has been satisfactory, to about 20 cc. Separate portions of this filtrate, which 
will be designated as " S," will be used in making the following tests: 

(c) Teats for Sulphur.— To i cc. of the alkaline "solution S", add two or three 
drops of a dilute sodium -nitroprusside solution. The presence of sulphur will be 
indicated by the immediate appearance of an intense, but not very permanent, 
purple coloration. — [It is best to prepare the reagent at the time when it is to be 
used, by dissolving a small crystal of nitroprusside in a little distilled water. 
Nitroprusside solutions do not keep well, though in the dry condition the sodium 
.-ialt is very stable.] 

As an alternative test for sulphur, prepare a clear alkaline solution containing 
lead, by mixing two or three drops of lead-acetate solution with several cubic 

prove an unsatisfactory substitute for glass in these ignition tests. But experiments have 
shown that even when tlie iKnition is prolonged (unnecessarily) for five minutes after the 
addition of the last portion of the organic compound, only a scarcely perceptible blue stain \s 
formed on the filter-paper in test (d) for nitro^n. The tests for sulphur and halogens are 
not interfered with by the iron. The use of an iron tube is, however, not permissibU when Ike 
test for phoBf^im-ui is Jo be applied; for sodium appears always to take up some phosphorus 
or silicon when iji^ited in contact with cast iron. 

• llie preliminary examination and the ignition test (a) will have given warning of danger 
if the sutistance under examination is a high explo^^'c. Accidents from other compounds, if 
ordinary caution is observed, need not be feared. 

Liquids are best dropped into the tube from a medicine-dropper or small pipette. If the 
liquid is very volatile, its introduction will be much facilitated by passing the ignition-tube 
through a tight-fitting circular hole cut in the middle of a souare screen of asbestos-board. This 
screen, resting on the iron ring of a lamp-stand, shields the hand and dropper from the heat 
of the flame, and at the same time mav be made to ser\'e as a substitute for the clamp which 
would otherwise be used for holding the ignition-tube in position. The same screen may be 
tixed with tubes of smaller diameters if the tube is first fitted with a circular disc or washer cut 
from heavy asbestos paper. When in use, such a tube will be suspended from a ptnnt near the 
upper end by its washer, which will rest on the upper surface of the asbestos-board screen. Ry 
employing such screens, liquids whose boiling-points are very near tlie temperature of the labora- 
tory may be successfully treated 
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12 ORDINAL TESTS. 

centimeters of a solution of sodium hydroxide [1 : 10], and add to 1 cc. of "S." 
The presence of sulphur will be shown by the appearance of a black precipitate of 
lead sulphide. 

(d) Test for Nitrogen.— Boil 2 cc. of solution ' ' S" for a minute or two with 
five drops of sodium -hydroxide solution and five drops of ferrous-sulphate solution. 
Then add just enough dilute hydrochloric acid to dissolve the precipitate of iron 
hydrates, and finally, a slight excess of ferric-chloride solution. A single drop 
of the last-named retigent will be enough, unless the solution should happen to 
contain much sodium sulphide, which would act on the ferric salt as a reducing 
agent. If no blue precipitate appears at once, allow the mixture to stand for a 
few minutes; then throw on a filter and wash with water. Presence of nitrogen 
will be indicated by a precipitate of Prussian blue. This precipitate, if scanty, 
may remain for some time in suspension, giving a turbid greenish appearance to 
the solution, which, in the absence of nitrogen, should merely show a pale yellow 
color due to the iron salts that have been added. After filtration, the Prussian 
blue in such a mixture will appear as a precipitate, or a very pronounced blue sUan 
on the filter-paper. 

Test (d), BO far as known, is universally applicable to all nitrogenous com- 
pounds except the diazo salts. These bodies when heated lose their nitrogen as 
a gas at such a low temperature that none of it reaches the sodium in a form that 
is convertible into cyanide. Diazo salts are, however, so well characterized by 
their physical and chemical properties, that they are not likely to be mistaken 
for species of the non-nitrogenous orders. 

(e) Test for Hitrogen and Sulphitr when Present together.— Faintly acidify 
1 cc. of " S " with hydrochloric acid, and add two or three drops of ferric-chloride 
solution. A red coloration (ferric sulphocyanide) indicates the presence of sul- 
phur and nitrogen. This test may be omitted when (c) and (d) have both given a 
positive result. 

When a sufficient excess of sodium is used * for the fusion, no sulphocyanide 
will ever be met with at this point, as, at the temperature of the fusion, sulpho- 
cyanides are decomposed by the alkali metal to form sulphide and cyanide. It 
therefore rarely happens that sulphur and nitrogen are not detected by tests (c) 
and (d). 

(f) Test for Phosphorus. — Boil 1 cc. of solution "S" with 3 cc. of concen- 
trated nitric acid. Cool; mix with two volumes of the ordinary acid ammonium- 
molybdate reagent; warm to 50°; and allow to stand for ten or fifteen minutes. 
A pulverulent yellow precipitate indicates phosphorus — {in the alisence of arsenic). 

A portion of the phosphorus originally combined as sodium phosphide is lost 
as phosphoretted hydrogen when the solution "S" is prepared from the fused 
mass. Enough, however, remains to give a satisfactory phosphomolybdate pre- 
cipitate in test (f). 

(g) Tests for Halogens. — Two cases are to be distinguished: — 

(1) When sulphur andntlrogcn are both absent, acidify 1 cc. of solution "S ". 
with nitric acid and add silver nitrate. If a precipitate of silver halide appears, 

* Ct. Tauber, Ber 32, 3150, 
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ORDINAL TESTS. 13: 

place the remainder of " S " in a very small porcelain dish ; add dilute sulphuric 
acid to faint acid reaction ; and boil down to one thini of the initial volume. The 
boiling is to remove alcohol, which may interfere with test (i), in which chromic 
acid is employed. Dilute the concentrated solution to 20 cc. Under the name 
of solution "H" it will be used for tests (h), (i), and (j). 

(2) // either sulphur or nitrogen has been found, prepare solution "H" first, 
and use 1 cc, of it instead of "S" in making test (1) with silver nitrate. In the 
preparation of "H" the sulphur will usually have been completely expelled as 
hydrogen sulphide, and the nitrogen aa hydrocyanic acid, so that if no precipitate 
is obtained, it will be safe to conclude that the halogens are all absent. 

7*0 detect several haiagena in presence of one another, the following analytical 
scheme, based on the principles used in Camot's method for their quantitative 
separation, is recommended as direct and reliable. The compUcations and mistakes 
which are liable to occur in using other procedures when a solution contfuns sulpho- 
cyanide, or when all hydrocyanic acid and sulphuretted hydrogen have not been 
ronoved in the preparation of ' ' solution H, " are here rendered impossible in conae-- 
quence of the complete oxidation or expulsion of the disturbmg compounds that 
occurs during the operations in the test for bromine in (i), 

(h) Test for Iodine. — Place "solution H" in a 50-cc. separatory funnel, add 
3 drops of the nitrosyl-sulphate solution whose preparation is described in the foot- 
note,* and shake out thoroughly with 5 cc. of carbon disulphide. If iodine is present 
it will be liberated and taken up by the disulphide, which will acquire an amethys- 
tine purple color. Shake out with fresh portions of the disulphide until the last 
portion added is removed colorless. Then add two or three more drops of the 
nitroe^l-sulphate solution, and repeat the operations described until it is certain, 
that all the iodine has been removed. 

(i) Test for Bromine. — After the separation of iodine by the method described 
in the last paragraph, filter the solution through a wet filter to remove the last of' 
the carbon disulphide and transfer to a 75- or 100-cc. round-bottomed flask. 
Support the latter in a slightly inclined position by means of a clamp, and add to 
its contents 0.7 grm. of powdered potassium dichromate (free from chloride) 
and 6 cc. of dilute sulphuric acid. Rinse out the neck of the flask with a little 
dbtilled water. Drop in an ebullator tube (cf. p. 223), and then boil the solution 
briskly over a free flame. Just before boiling begins, insert a short roll of fluorescein 



* intro^l«ilphuTic Acid Solutioa — Grind together in a mortar 15 grms. of starch and an 
equal weigbt of water Pour the tluck cream into a 300-cc distilling-flask, heated by a boiling 
water-bath, and then add to it 30 cc. of pure nitric acid (sp. pr. 1 35). The flask is to be pro- 
vided with a dropping'funnel, and nith a delivery -tutie for eonveying the oxides of nitrogen 
that will be evolved, into 30 cc of concentrated sulphunc acid, in wliich they are to be absorbed. 
The sulphuric acid should be placed in a small fla''k surrouiidcd by cold water. A small empty 
bottle Miould be interpooed Iwtween the distilling-flosk and the sulphuric acid to condense 
most of the water and nitric acid that pas? over with the gases. Heat the niisture in the flask 
until a vigorous evolution of gas sets m When this Iwpns to slacken, gradually admit into 
the flask through the dropping- tunnel 60 cc. more of the nitric acid of 1.35 specific gravity, 
and continue the heating as long as the oxides of nitrogen are given off freely. The product is 
a nearly saturated solution of nitrosjl -sulphuric acid in sulphuric acid. In a doeed bottle it 
keeps indefinitely. 

2H,SO,-|-N,O,-H,O-H2X0.0.S0,.0H. 
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14 ORDINAL TESTS. 

paper * for half its length into the mouth of the flask, If the solution contains 
bromide, bromine vapors will be liberated. These vapore mixed with the hot steam 
cliange the lemon-yellow color of the test-paper to a rose-pink. Chlorine is not set 
free. The test with fluorescein must be repeated at intervab of two minutes, 
using fresh portions of the test-paper each time, until it is certain that the last trace 
of bromine has been expelled. 

(i) Test for Chlorine. — Dilute " H," after the removal of iodine and bromine, 
to at least 50 cc. ; add 2 or 3 cc. of dilute nitric acid; bring to a boil and test for 
chlorine with silver nitrate. If a precipitate which remains reddish after washing is 
formed, it ia probably colored by silver chromate. In such a case it should be 
retlissolved in a little warm ammonia, and after dilution reprecipitated by nitric 
acid. The precipitate, if silver chloride, will now be white, 

DETERMINATION OP THE SUBORDER. 

The colorless species of every order form its first suborder, and its colored 
species its second suborder. The position in the classification of compounds that 
are only very slightly colored is fixed by rules stated on page 204. 

* FluoiescelD P*pcr. — This is prepared by goftking filt«r-paper in a filtered solution coa- 
taining one part of Huorescein in tno hundred parta of SO per cent acetic acid. The paper, 
which should then liave a clear lenion-ycUow color, is quickly air-dried, cut in strips, and pre- 
ser\'pd in stoppered bottles. It keeps well when rol exposed lo bright sunlight. The change 
in color produced in this paper in test (i) by the mixture of bromine vapor and dry steam is 
due to the formation of eosine (tetrabromfluorescein). 
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CHAPTER m. 

GENUS I. ALDEHYDES 



SUBORDER I, ORDER I. 

(Colorless Compounds of Carbon, Hydrogen, and Oxygen.) 



Tlii< Efniw is by definition mad€ to include'all species of the suborder which give 
I'.enerie Test I. The definition admits to the group in addition to the true aldeliydes 
those iicetals that are partially hydrolyzed to aldehydes under the conditions of the test, but 
■excludes the aldose carbohydrates. 

GENERIC TEST I. 
ADD 0.06 GRM. OF THE FIHELY POWDERED SUBSTAHCE, IF IT IS A SOLID, OR OHE 
DROP, IF IT IS A LIQUID, TO 5 CC. OF A FUCHSIHE ALDEHYDE REA6EHT * 
THAT HAS BEEN PREPARED BY THE METHOD DESCRIBED BELOW. IF THE 
SOBSTAHCE DISSOLVES, ALLOW THE SOLUTIOH TO STAHD TWO MINUTES 
AHD THEN OBSERVE THE COLOR. IF THE SUBSTAKCE DOES HOT DISSOLVE, 
SHAKE THE TEST-TOBE COBTAIKIITG IT 6EITTLY FOR TWO MIHUTES AHD 
THEH OBSERVE THE COLOR. HEVER APPLY HEAT. 
THE APPEARANCE OF A DISTINCT PmK, RED, PURPLE, OR BLUE COLORATION Hf 
THE SOLUTIOH WITHIH THE TIME LIMIT INDICATES THAT THE COMPOUND 
TESTED SHOULD BE SOUGHT FOR IN THE TABLES OF THIS GENUS. IF THE 
SUBSTAHCE iS A SOLID, AND NO COLORATION IS OBTAINED, PASS ON TO GEN- 
ERIC TEST U; IF A LIQUID, TO GENERIC TEST IIL 

Observations on Generic Test I. 

Hdluble aldehydes usually 3olor the fuchsine reagent within a few seconds; 
those which are difficultly soluble and of high molecular weight sometimes require 
the full two minutes. Solid substances which for any reason are suspected to 
be polymerized aldehydes should be boiled with 5 cc. of water containing a 
■drop of strong hydrochloric acid, if no color appears within the time limit, 
and a few drops of the cooled solution then added to the reagent. Enough of 
the compound (e.g. metaldehyde) may thus be depolymerized to ffve a good 
reaction . 

Ordinary acetone and some other soluble ketones prepared by destructive 
<listillation gradually redden the reagent if added to it in large quantity, or allowed 

* [The Fuchsine Aldehyde Reago'. — IKssolve 0.2 grm. oF rosanlline, or, if the free base 
ran not be obtained, of the hydrochloride oracetate, in lOcc.of a freshly prepared, eold, aalurated 
ai|U<'ons Rolution of sulphur dioxide. Allow the solution to stand until all signs of pink dis- 
.appear and it becomes colorless or pale yellow. This will require several hours. Then dilute 
wit I waUr to 200 ec. and preserve for use in a tightly stoppered botUe. 

This reagent k^ps well if not unnecessarily exposed to air and light, and should always 
lie kept on hand. The directions for its preparation should be followed with care, lance any 
large increaae of sulphurous acid above the quantity specified dinunishes its sensitiveness so 
much as to render it unserviceable in testing for the less reactive aromatic aldehydes like sali- 
cylic aldehyde, vaniUine, et<'. A rea^nt that has been in use many months and is found to 
have lost sensitiveness may be re-sen3iti7.ed by the cautious additirn of sodium acj'tate, stop- 
ping at the moment when a faint pink coloration begins to appear, and then discharging this 
color by a few drops of the oxidizwi solution held in reserv-e for the purpose. In this connec- 
tion it should be stated, by way of caution, that free alkali, or the alkah salts of any weak acid, 
-organic or inorganic, will redden the rea^nt like an aldehyde. It is also reddened by heat ca 
-when exposed m small quantities to the air for some hours at the otdinary temperature. Min- 
«ra] acids greatly diminish its sensitiveness.] 

15 
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16 CHARACTERISTICS OF THE ALDEHYDES. 

to remain in contact with it for a number of minutes; but the color b due chiefly, if 
not wholly, to the presence of traces of aldehydes or acetals. The limits set upon 
the quantity of material used, and the time allowed for the development of a distinct 
coloration, are, therefore, both conditions that must not be disregarded. The 
reaction is so delicate that the traces of aldehydes occurring as impurities in many 
commercial preparations may make trouble if their preliminary' purification is 
neglected. But if the conditions prescribed for the test are carefully obser\'ed, the 
best commercial preparations of bodies belonging to other genera rarely give any 
color within two minutes.* 
General Physical and Chemical Characteristics of the Aldehydes. 

Nearly all aldehydes of the liquid division are distinguished by characteristic odors, 
which, for the more volatile species, may be described as ethereal and at the name time irri- 
tating or puDgent; and for the higher boiling ones, as aromatic, fragrant, or Hpicy. The 
solid aldehydes are either odorless or have odors similar to those of the higher boiling 
liquid aldehydes, though as a rule less intense. 

Genus I is notable chemically for the great reactivity of its species. Brief contut 
with small quantities of concentrated mineral acids, alkalies, or certain metallic salts 
often causes gradual or sudden polymerization of aldehydes to more stable " para" or " meta " 
modifications, which would entirely fail to give aldehydic reactions were it not for their 
tendency to dissociate to some slight extent, under the influence of reagents, to the parent 
compounds. 

Since the liquid aldehydes are gradually oxidized to acids by exposure to the air, 
commercial preparations of the species of Division 2 will oft«n be found to react acid towards 
litmus or phenolphthalein. Aldehydes are rejidily oxidized by alkaline permanfranat<> 
in Test 304, and by ammoniacal silver nitrate in Test 101. The latter reaction, which 
is accompanied by the formation of a silver mirror, or a precipitate of finely divided metallic 
silver, is a simple and valuable test. 

Aldehydes usually dissolve in concentrated sulphuric acid with decomposition. Hot 
solutions of caustic alkali attack them with greater or less ease, according to the species, 
forming salts of organic acids that are sometimes accompanied by other products. Bro' 
mine reacts with them readily, hydrobromic acid being evolved. Metallic sodium attack-i 
them much aa it does alcohols or phenols, hydrogen being sometimes liberated. Phenylhy- 
drazine, hydro xylamine, and aniline condense with them to hydrazones, oximes, and anils, 
compounds which often crystallize well and are very valuable in the identification of in- 
dividiud species. Phenyl hydrazine, applied in the manner directed in generic Test VlI-2 
tor ketones, is also a very sensitive general reagent for the detection of the carbonyl radical 
in aldehydes; but many species in the genera intervening between I and VII likewise 
react with it. 

Towards certain reagents like sodium bisulphite, many aldehydes, as well as ketone-*, 
act like unsaturated compounds. A concentrated bisulphite solution, when vigorously 
dhaken in a test-tube with an equal volume of a liquid aldehyde, or with a concentnitcd 
ethereal solution of a solid aldehyde, frequently evolves heat and solidifies, either at 
once, or after being cooled and shaken, to a thick crystalline magma of the composition 
U.C.H(OH)(SOjNa), from which the original aldehyde may be recovered by treatment 
with an alkali or an acid. A negative result from this test does not prove that a isub- 
stance is not an aldehyde, for many bisulphite addition-products are too soluble in. 
water to appear as precipitates, while others do not combine readily with the reagent. 
Many ketone.^, moreover, show the same behavior with the reagent as aldehydes, 

• Thus, among the alcohols prepared hy KHhlhauni, benzyl and allvl alcohols were the only 
oni's which were found to Ik sufficiently contaminated with an aldehyde to giie this test. 
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COLORLESS COMPOUNDS CONTAINING C, H, AND O [SUBORDER I OF ORDER II 

GENUS I, ALDEHYDES. 



DIVISION A— SOLID ALDEHYDES. 



ALDEHYDES.— Oalorleaa and Solid, 



o-Hetlioxybenzoic Aid., HeO.C,,E,.CHO. — After fuMon remtlts at 3°.— I. aq.; 
e. K. eth. ; s. ale. H. p. 2-J3''-i° 0. 

AcetylsaHcyUc AM., o-C^jO.0-C,H..CH0.— B. p. 2.53° (si. dec.). Cryst. masa 
V s. ate or eth. 

t Piperonal (HeUotropine), CHj.O^C.Hj.CHO.— B. p. 263°. Odor of helio- 
trope 1 Ndl. fr. h. at]. ; a. 500-600 pta. c. aq. ; e. a. ate. or eth.— t Warm 
O.l grm. gently witli nitric ni-ld (sp. gr. 1-40); precipitate nitro conip, 
mth cold water; erv'st. fr. h, aq.; m,p. of dry,pale-yellow8ilky ndl-OS-S". 

Propionylpropionic Ald.,Et CO.CHMe.CHO.— B. p. 164-6°. Tbl. a. aq.; v. 
B. ale. Air. sol, dark violet w. FeClj. 

Laurie Aid., C,,H,rCHO. — Cryat. mass. 

t Hetacroletn, (C|HjO)p — Cryat.; odor spicy. — Dietilt. Pass irritating acro- 
lem vapors liberated into 2 cc. aq., and apply Test 112. 

Furfuracroleln, C^,0,CHO.— B. p. a. 200° w. dec.— annamon odor.- D. a. 
aq.; e. s. ale. or eth.; a. glacial Ac. containing aniline w. green color 1 

t, 2, a-Trimethylbenide Aid., MBpC^j.CHO.— Ndl. fr. dil. ale. 

Hyristic Aid., C,^„.CHO.— B. p. les'-ieo" {22 mm.). 

Polycenanthylic AM,, (C,H|,0)j.— I. aq.; v. s, ale. or eth. Dist. gives osnan- 
thvlic aldehyde. 

o-Oiy-p-toluic Aid.. Me,C^,{OH)CHO.— B. p. 222°-3°.— Violet w. Fea,.— 
Sol, in ammonia iv. deep-yellow color. 

o-Oiy-m-toluic Aid., Me.C(H,(OH)CHO,— B. p. 2 17''-S°.— Deep-blue color w. 
FeCl,. — Ammon. sol. deep yellow, 
5S. 3 t Palmitic Aid., C,jH„.CHO.— B. p. 192''-3° (22 mm.). Peariy scales d. a. e. 

eth. 
59-(i0 Paraisobutyric Aid., (C,H,0),.— B, p. 195° 0, Ndl. fr. aq. or ale. Heated w. 

H,S(), gives isobutyric aldehycle, 

>Hapbtb<HC Aid., C,^,.CHO.— Lfts. fr. h, aq. ; v. a. ale. or eth. 

Stearic Aid., C, ,H„.CHO.— B. p. 212'-3'' (22 mm.). Scales fr. eth. 

t Vanilline, C,Hy(MeO)(OH)(CHO)(3 ■ 4 : i).— Slender ndl. fr h. aq.; a. in 
20 pt. h. aq. or in 90-100 pt. c aq ; e. a. ale., eth., or CHCI,. StranK 
vanillaodor! Tasteat first buniine, then like vanilla! Aq.8ol.(l ■ 200) 
gives immediate blue coloration w I'et'l, in Test 401.— Wssolve 0.05 grm. 
inlOcc, aq. Add 2 drops cone HQand 2drops FeCl.soL (1 r 10). BoU 
one minute. Filter hot. Wash. Boil residue w. 5 cc strong alcohol. 
Filter; dn- at 100° and determine melting-point The product, dehv- 
drodi vanilline, forms slender, nearly colorless, silky microcrystaUine ndl. 
melting w dec. at abt 304° (uncor). 

O-Aldehydobenzoic Ac, COjH.CjH,.CHO.— Ltta. v. s. aq , ate oreth. Ag salt 
crvst in ndl. fr. h. aq — NH, gas passed into ale. sol. gi\e8 crvet. como, 
m. p. 187°. [Gives Test I w the fuchsine reagent. (A. 239, 83) ] 

m-Oxybenitric Aid., HO.C fl,.CHO.— B. p. 240° Ndl. tr. h. aa.— Sol. violet 
w FeCl,; gives ppt. w. Pb.Se,. Heating w, X's acetic anhydride giives 
diacetate, m. p 70°. 

Trimetlwl-o-oiybenioic AM., M^.C„H(OH).CHO.— Pale -yellow ndl.: i, aq. 



(. ale. or eth, SublimcB, 
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GESUS I. DIV. A. 



115-16 
>1. abt. 120 



237-8d. 

243-4 

247 
24R-9 

2G(iA. 



ALDEHYDES.— Colorlc!W and Solid. 



p-Oiy-o-toluic Aid., Me.C JH,OH.CHO.— Tl.l. a. h. aq. ; p. a. ale, or eth. Rose 

red w. P'eCl], Ammonia boI. colorless. 
t Mettldehyde, (C^.O,),.— I. aq.; d. ». eth., ale. DUt.w. dil.H^, eivca 

Bcetaldehyde (Test 111). For behavior toward reageots et. remark on 

page 15. 
p-Ozy-m-toluic Aid., Me.CA(OH)CHO,— Pr. fr. aq.— Blue -violet color w, 

p-Oxybenioic Aid., HO.CA.CHO.— Sbl. undec. D. s. c. aq.; e. b. ale., eth. 
Pale-violet color w, FeCl,. — For derivative ef. Paal, Ber, 28, 2409. 

t ParafonnaldeliTde (commercial), <CH,0)i. — Odor and reactions like form- 
aldehyde. White amorphous powder. — Apply Test 114-1. 

DiMlicyUc Aid., Cj,H„0,.— Sbl. undec. Almost i. aq. or KOH; e. s. ale., eth. 
Cola cone. H,SO, gives salicyUc aid. 

Dialdane, C^„0,— bryst. v. d. a, aq., eth.; c. s. h. ale. 

m-AMehydobenzoic Ac, CO^.C,H,.CHO.— Cu salt green-bluo ndl. Oxime 
m. p. leS^d. 

Helidne, C„H„0,.— (Crvst. w, jH.O, which is lost at 100°.) Small ndl. s. 
64 pt. aq. at 8°; i. eth.— No color w. FeClj. Dil. min. acids hydrolyze to 
dextrose and salicylic aldehyde. Opt. aet. 

(T-)ni 

ye 

HetopropionicAld., (CH,0),.— Sbl.fr. IW. I. aq.; v. d. s. ale. 



B-Aldehydo-m-oxybeniolc Ac, CHO.CA(OH)CO,H.— Ndl. d. s. h. ag.: e. 

ale. or eth.— Sol. in NaOH is deep yellow.— Gives inolet color iv. FeCI,. 
AId«hTdo-(v)-oxTiBoplitli«lic Ac, Ch6.C,Hp(0H)(C0^),.— S. h. aq.; e. 

eth.— Sol, cherry -red w, FeCl,.NaOH sol. colorless! 
m-Aldehydo-p-oiybeoioic Ac, CH0.C„H,(0H)C03.— D. s- aq. ; e. s. eth. A 

sol. brick-red w. FeCl,. NaOH sol. deep yellow! 
p-Atdetaydoclsnomic Ac, CH0.C3,.C^,.C0^.— Sbl. in Ifts. D. s. eth. 
(Br)m-AldohydoMdicylic Ac, CHO,C,Hj(OH)CO^.— D. s. h. aq.; e. s. et 

NaOH sol. colorless, FeCl, gives red color to aq. sol. 
Ald«hydo-(a)-oiyi»oplitha]ic Ac, CHO,C,H,0H,(CO^)j.— Ndl. fr. h. aq., c. 

eth. Does not sublime. lilood-red color w, FeClj. Alkali solutions a: 

vellow w. green fluorescence. 
p-Aldehydobenzoic Ac, CHO.C^,.COjH.— Sbl. in small ndl. I), s. eth. or 

oq. — Ndl. fr. aq. 
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COLORLESS COMPOUNDS CONTAINING C, H, AND O [SUBORDER I OF ORDER I], 

GENUS I, ALDEHYDES. 



DIVISION B— LIQUID ALDEHYDES. 






ALDEHYDES.— Colorless and Liquid. 



20-8 
4S-5 
48-8C. 



60-61 

63-1 

64 
73-1 

74-5 



t Acetic Aid., He,CHO.— G. 0'8O56V,. Odor pungent^tbereal, stjflingt 
Miec, w. ft(],, ale, or eth. — Apply Test 11 1 1 

fHethyUl, CH^(OMe)r- G. 0-872"/,. Odor alcoholic— E. a. aq.— Applj- 
formic aldehyde Test 114-1 to dil. aq. boI. 

t Propionic Aid., EtCHO.— G. -8066' V,. S. in 5 pts. aq. at 20°. Odor pun- 
gent. — Warm w. 3 pta, ])hGnyl hydrazine; wash h^draione w. dil. acpti<' 
acid; then heat w. an equal nt. ZnCl, at 180°. DiBgusting skatol odor is 
produced. 

t Acrolein, CH, :CH.CHO. — G.0'84. Vapor exoeenvely irritating; in traren 
provokes flow of t«ars. E. s. aq. — PolymeriBes to i. solid so readily that 
it can not long be preserved liquid. — Apply Test 112! 

ery irritating to mucoua meni- 

I. CUiCI, BOll 

,,_ ;0.—G. 0-7938"/.. 

IftB. rather d. s 
DimethyUcetal, He.CH.(OHe)i.— G. 0-866 at 22°. 
n- Butyric Aid., Pr-CHO.— G. -8170"/,. S. in 27 pt. aq.— NaHSO, comp. «■. 

«. aq. or ale. 
TrimetbyUcetic Aid., Me^C.CHO.— G. 07927 (18°). 
Meaiylene-diethTlEthe^CHr(OEt)^—G. 0-851(0°). S. in 11 vol. aq.— Not 

t IsoTalerianic Aid., C.HfCHO.— G. 0-82 (0°). Odor when tree fr. valerianic 

ac. sweet and arflmatic- Shaken w. cone, ammonia solidifies to cryst. 

comp. (m. p. 56°-8°). 
t Formic Ald.^ (commeicial "40 por eent solution" in water). Distillation 

leaves white readue of "paiifornialdehyde" in flask. Odor pungent. 

Apply Teat 1141 
n-Valeriaaic All, Cfl^CRO.—G. 0-82 (11.2°). 
t Acetal,Me.CK(OEt),.— G. 0-8314'V,- Odor agreeable and refreshing— not 



ii IS vol. ( 



The dil. aq. sol, if first mixed with a tew 



acetaldehyde.) 

n-J^rotonic Aid., Me.CH ; CH.CHO.— G. 1-033V*- Odor fruity, then irritat- 
ing. Absorbs O, and adds Bf] easily. 

Tetramethylene Aid., C.H^CHO. 

TigUc Aid., Me.CH:CMe.CHO.— G 0-87 (15°). Odor like bitter almonds. 
S. in 40-50 pt. aq. Air oxid, easily. 

Isobutylacetic Aid., C.H^CHpCHO.— Odor aromatic. 

tPwaldehyde, (C^,0)r— G. 0-9992 at 15°. M. p. 10°.5. Odor ethereal, 
agreeable. S. in ID pt. aq. Heati^d with a jery liUle cone. HySO, 



aldehyde freclv. Pure, does 

(Test 111) distinctly. 
nXaproic Aid., C,^„.CHO.— G. 0-8498 at 0°. 
HethylethyUcroleln, EtCH XMc.CHO.- G. 8577 

Odor penetrating. 



; give acetic aldehyde 



: 20°. Almost i. nq. 
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GENUS I, DIV. B. 

(order I. SUBORDER I.] 



ALDEHYDES. — Colorless and Liquid. 



161 -26. 

166- 2c. 
169-0 
109-70 

17(Hd. 

179-5 



18&-8 
187 (th. i.) 

188-92 
19a-4 
196-5C 



Ethyl 

attacked by hot KOH. 
t (EiMothic Aid., C3„.CH0.— G. »'8495"A. Odor aromatic. 
Etbyt HetbylformyUMtate, CO,EtCH.He.CHO. — Gives intense rcd-^-iolet 

coloration w. Ffd,. 
t Furfurol C,H,0.CHO.— G. 1 ■ 1594'%. Darkens on exposnre to light. Odor 

rcmott;]v resembles that of bitter almonds and cinnamon. — -CpiiJy Test 

115. 
[Glycid, cf. Genus VIII.]— Dist. w, dec. gi\'ing acrolem (Test 112). 
Pr^ylidinedipropyl Ether, EtCH.(OPr)^— G. 0-8495 at 0°. 
bocapric Aid., ciH.^CHO.— G. 0-828 at 0°. NaHSO, gives no comp. 
PtTf^ropionic Aid,, (C^.O),.— I. aq. Dist. w. a drop or two of cone. H^, 

give.-< much propionic aid. 
Dihydrobenzaldehyde, C,H,0.— G. 1-0327 at 0°. Oil w. peoetratjng 



odor 



nabt. 



t Benzaldehyde, Ph.CHO.— G. 1 0504.'*/,. Ititter^almond odor. 

300 pt. aq.— Apply Teat 113. 
IjBTulinic Aid., Me.CO.(CH:),.CHO.— G. 1-0156 at 16". "Odor aldehydic." 

Mi.'*-, w. aq. — Reduces FeUing's sol. in the cold. Colored red bv cone. 

Odor like are- 



Methylfurfurol, Me.C^H,O.CHO.— G. 1 ■ 1087 at 18°. M; in 30 
in 5cc. alc. + l cc. cone, sulphuric acid gives green color. 
gives the furfuramide (m. p. 86-7°, ndl, tr. dil. ale). 

Diworalerianic Aid., Ci,H„0.— G. 0-861 at 0°. I. aq.; i 



Phenylmcetic Aid., Ph.CH^CHO.— G. 1085. Phenylhydrazone ndl. fr. Igr. 
m. p. 58". 

t S«lJcyUc Aid., o-HO.C,H,.CHO.— G. 1 - 1 73at 13°. Odor faint aromatic. D. 
a. aq.; V. s. ale. or eth. Aq. sol. gives w. FeCl, intense violet color .-^Con- 
vert into the phenylhydrazone. 

m-Toluic Aid.. Me.C,H,,CHO.— G. 1-037 at 0". Bitter-almond odor. Pre- 
pare corresponding phenylhydrazone, m, p. abt. 90°. 

o-Toluic Aid., Me.C,H,.CHO.— M. p. of oxime 48°-49°. 

p-Toluic Aid., Me.C^,.CHO.— Odor pepper-like.— M. p. of oximes Tft^-SO", 
and 108''-110'' 



(a. I 



rnggera 



B. eth. — 



3307.) 
Hydrocinnamic Aid., Pb.C^,.CHO. 
{T)-o-Oxy-m-toluic Aid.. Me.C.^OH.CHO.- M. p. 17°. 

Sol. in ammonia yellow. Sol. in FeCI, bluisn. 
Ethylidene-diisoamyl Ether, He.CH.{0C5H„),.—G. 0-8317 at 15°. 
t Citral. C^,„CHO.— G. 0-8972 at 15°, Odor of oil of lemonl Opt. active. 
Identify by converting into the semicaiiiazide of m. p. 164° (cf. Her. 



31. 3 



1). 



m-Oxybenzoicaldehydemethyletlier, HeO.C^,.CHO.~G. 1 ■ 1187"/<. Forms a 

d. 8. NaHSO, comp, 
A-Diiaobutyleae Aid., C^.^O.— CI. 0-9575 at 0° Thick dl of agree^Ie odor. 

Reunified by h. NaOH boI. 



H^, (A. 137, 104) t Phenylhydrazone deriv. white but unstable (m 
127°^ 129°). 
1, 3, 5-TiimetbyIb«i7oic Aid., He^C^CHO. 
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GENUS I, DIV. . 
(order I, 



" c^^r 



AtDEHYDES.— Colorleaa and Liquid. 



m-Oxybenioicaldehyde-ethyletlier,EtO.C^,.CHO.—G. 1-0768"/,. Yellow oil. 

tAnisic Aid., p-MeO.C^,.CHO.— G. 11228 at 18°. M. p. 0". Odor aro- 
matic. Hot ale. KOH gives anisic ac. and anifdc alcohol. — t Prepare the 
phenylhydrazone, a pearly-white ppt., m. p. 120° (uncor.). Procedure 
exactly as in Test 113-1, except that only half the qiuuitity of dilute 
alcohol there prescribed should be used in each operation. 

Di<Biuiiith;lic Aid., C,,H,oO. — G. 0-8494 at 15°. Oil with funt odor. 



[Important aldehydes that c 



128-30 (20 mm.) 



1 be distilled only under reduced pressure.] 
Odor like dnnamon. 



■fCinnamic Aid., Ph.C^^CHO.— G. 1-0497"/.. 

chan^red by ahaking w. excess of permanganate nol. [1 : 10] to odor of 
beuMiJdehyde.— t Prepare the phenylhydrazone by method ^ven in 
Teat 113-1, except that the product rfiould be boiled up three tJmea with 
Ificc. of 50 per cent alcohol, instead of twice with 12 cc. Thishydrazone 
is yellow (YT1-YT2), and melte at 168° (uncor.). 
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NUMBERED SPECIFIC AND SEMI-SPECIFIC ALDEHYDE 

TESTS. 

[TESTS 101-200.] 

loi. Compounds Reducing Silver from Tollen's Reagent. 

Place 1-2 drops, or about 0.05 grm., of the finely powdered subatance ia a test-tube- 
with 2-3 cc. of the reagent (whose preparation is described below*). Shake and allow 
to stand wiihoul warming for about five minutes. 

A black or brownish-black precipitate of metallic silver, or a silver mirror adhering- 
to the walls of the tube, shows that the compoimd has silver-reducing power and may be an 
aldehyde. Outside of Order I, Oenus I, many scattered species reduce silver from Tollen's 
reagent. Representative bodies of this description are glucose among the carbohydrates, 
and hydroquinone among the polyacidic phenols. So far as it is known, this reaction 
fails among the aldehydes only in the case of a. few aromatic oxy-aldehydes like salicylic^ 
aldehyde and vaniUine. It is generally a very delicate and satisfactory reaction. 
III. Acetaldebyde. (Properties tabulated on p, 19.) 

1. Boil 1 cc. of a clear aqueous solution of the aldehyde that ia concentrated enough 
to have a distinctly pungent odor with 5 cc. of sodium hydroxide solution (1 : 10} for a- 
minute or two. The solution, which at first assumes a clear-yellow color, soon becomes 
turbid, opaque, and yellow orange (YOSI) from separation of finely divided acetaldehyde 
resin. At the same time a peculiar, penetrating and rather persistent odor is ^ven oS. 
Although many other aldehydes give colorations to boiling soda solution, and emit odora 
during treatment, this reaction when applied comparatively, or when the odor and color 
are both familiar from earlier experience, is a delicate and characteristic preliminary test- 

Propionic aldehyde, which resembles acetaldehyde more closely in its physical proper- 
ties than any other species in its genus, gives a somewhat similar odor and turbidity; but 
the turbidity is less conspicuous in dilute solutions, is nearly white instead of yeUow- 
orange and entirely disappears if the boiling is long continued. Half a drop of acet- 
aldehyde, for instance, when boiled with 5 cc. of the soda solution is enough to give the 
test as described; while three drops of propionic aldehyde under the same circumstances 
give only a milky-white precipitate which disappears on continued boiling with emLssion 
of a strong lemon-like odor. The lemon odor is usually noticeable in testing acetaldehyde, 
but is not the dominant odor. 

* Tollen't AmmoniacaJ Silver Nitrate Reagent. — This reagent is prepared by mixing equal 
volumes of a lOpercent solution of silveroitrate in ammonia, and of a 10 per cent aqueous sodium 
hydroxide solution. The ammonia solution used for dissolving the ^Iver nitrate should be & 
mixture of one volume of the most concentrated aqua ammonia of commerce (sp. gr. 0.90J 
with one volume of water. The solution of alver nitrate in the diluted ammonia should always 
be kept in stock, but must not be mixed with the caustic soda until it is needed for an experi- 
ment, since the mixture on long tlanding deposits a hizhly explosive black prcripitate. It also 
^ves a hlack piecipitat« immediately, and without the addition of any reducing compound, 
vAm h«aUd to bmling. It is a much more senstive reagent for aldehydes than a simple solu- 
tion of silver nitrate in ammonia. 
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NUMBERED SPECIFIC TESTS OF GE*IUS I. 25 

2. Shake in a thre«-inch test-tube 0.18-0.25 grm. of ^-naphthol, 2 drops of cooeen- 
trated hydrochloric acid, and about 2.0 cc. of glacial acetic acid, until the naphthol is nearly 
all dissolved. Add one drop of the aldehyde and shake again. Heat at 50°-60° for about 
five minutes. Then boil for one minute. Cool and shake vigorously until a crystalline 
precipitate separates. Because of its tendency to form supersaturated solutions, this 
precipitate sometimes comes down slowly. Allow to stand until the precipitate has begun 
to settle. Filter through a small filter wet with glacial acetic acid. Wash with 1 cc. 
of cold glacial acetic acid. Boil with a mixture of 3 cc. alcohol and 1 cc. of water for half 
a minute or so. Most of the precipitate will, remain undissolved. Cool thoroughly and ' 
shake. Filter. Wash with 1 cc. of cold dilute alcohol (1:1). Dry 15-30 minutesat 100". 

The product in this test — which is rwt directly applicable to very dilute solutions of 
acetaldehyde — is ethyl idene-i^-dinaphthyl oxide, melting at 172. 5°- 173. 5°. 

112. Acrolein. (Properties tabulated on p. 19.) 

The following tests for acrolein are to be applied to dilute aqueous solutions strong 
enough to piossess a distinctly irritating odor. (Such a solution, for instance, as is ob- 
tained from the distjllation of one drop of ^ycerine with acid potassium sulphate in 
Test 816-2.) 

1. Add 2 cc. of the acrolein solution to 5 cc. of the fuchsine aldehyde reagent pre- 
pared as described under Test I. (Addition of sodium acetate will never be necessary.) 
Allow the mixture to stand overnight at the ordinary temperature. It will then appear 
opaque by reflected light with a deep violet-blue color like cobalt glass. In very thin 
layers the color will be approximately VR. Add to the blue solution an equal volume 
of hydrochloric acid, sp. gr. 1.2. Within half a minute the color will change to an impure 
0YS2. Gradually dilute 2 cc. of this solution to 30 cc. with water. The color on 
dilution will change, passing through yellow-green and blue^een to about VB of the 
color standard (the comparison being made against a white background in a test-tube 
about 2 cm. in diameter). 

These color changes, collectively, distinguish acrolein from all other common volatile 
aldehydes, although the initial coloration alone is not characteristic. A dilute acetalde- 
hyde solution, such as would be obtained in applying the distillation test for glycerine 
(Test 816) to a drop of ethylene glycol, gives a quite similar coloration at the beginning 
of the test, but this fades, sometimes almost to colorlessness, on standing overnight, while 
the surface of the solution becomes covered with a thin cantharides-green scum. At the 
end of the experiment when an acetaldehyde solution is used, after the treatment with acid 
and dilution with water, the final color will be an exceedingly pale tint of VR, having 
an intensity about half or one third of the VRT2 of the standard. 

2. Mix one drop of the acrolein solution with six drops of a cold saturated alcoholic- 
solution of gallic acid, and dilute with water to 2 cc. Pour the mixture gently down the 
side of an inclined test-tube containing 3 cc. of pure concentrated sulphuric acid, in such. 
a manner that the two liquids shall not mix. Allow to stand for some minutes. A very 
distinct red-orange (RO) ring will appear at the plane of contact between the liquids. 

113. Benzaldebyde. (Properties tabulated on p. 20.) 

1. Dissolve one drop of the aldehyde in 12 cc. of 50% alcohol. Add one drop of pure 
phenylhydrazine and boil for half a minute. Cool. Shake well, and collect the bulky pre- 
cipitate on a small filter. Wash with 5 cc. of cold 50% alcohol. Redissolve the washed 
precipitate in 12 cc. of boiling 50% alcohol. Cool. Filter, and ^ain wash with 5 cc. 
of cold 50% alcohol. Dry the well-drained precipitate on the opened filter for fifteen 
minutes in an oven at 100°. Determine its melting-point. 

The precipitate, benzalphenylhydrazone, is a crystalline white or faintly yellowish 
compound melting at 156" (uncor.). The yield is very good. 
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24 NUMBERED ALDEHYDE TESTS. 

2. In a small dry test-tube mix, in the order given, one drop each of melted phenol, 
the aldehyde, and concentrated sulphuric acid. Dissolve as much as possible of thft 
colored product in 2-3 cc. of 10% sodium hydroxide solution by stirring with a ^ass rod. 
Benzaldehydc gives immediately a beautiful, intensely violet-red (VR) solution. 

3, Prepare a cold saturated aqueous solution of the aldehyde and ,8-naphthol by shaking 
together one drop of the aldehyde, a pinch of |3-naphthol and 10 cc. of water. Filter, and 
pour 2-3 cc. of the clear solution do\\-n the side of an inclined test-tube containing 3 cc. of 
concentrated sulphuric acid. A violet-red (VRTl) colored zone will appear tt the plane 
of contact between the acid and aqueous layers. 

114. Formic Aldehyde. (Properties tabulated on p. Id.) 

1. Mix one drop of a one-half per cent aqueous solution of resorcine with 1 cc. of a 
dilute aqueous solution of the aldehyde of such a concentration (about 1:500) that the 
irritating odor of the aldehyde is just barely perceptible in the cold, though rather un- 
pleasantly strong when the solution is heated to 100°. Allow the mixture to flow gently 
down the side of an inclined test-tube containing 3-5 cc, of pure concentrated sulphuric 
acid. Impart a gentle rotary motion to the liquids by cautiously swaying the lower end 
of the tube through a circle about a decimeter in diameter in such a manner as not to cause 
the disappearance of the two layers. 

If formic aldehyde is present a red (R) ring, slightly tinged with violet, will soon appear. 
Above this ring a light flocculent precipitate, at first nearly white on its upper surface, 
and red-violet beneath, but soon changing to flocks that are red (R) throughout, will be 
seen suspended in the aqueous upper layer. 

2. Repeat part I qf the teat, substituting six drops of a cold saturated alcoholic solu- 
tion of gallic acid for the resorcine. A pure blue (B) ring will be formed. 

[In either of the preceding color tests it would be a serious mistake to employ too 
concentrated aldehyde solutions. Such solutions yield deep-cotored precipitates that 
obscure the purer and more characteristic hues that it is desired to produce.] 

3. (Applicable to concentrated aqueous solutions like the commercial "formalin".) 
Place in a test-tube three drops of the solution, 3 cc. of dilute alcohol (1:2), 0.04- 

0.06 gram of (9-nflphthol, and three to five drops of concentrated hydrochloric acid. Boil 
gently until the liquid fills with an abundant precipitate of small white needles. Filter 
while hot. Wash with 1 cc. of dilute alcohol (1:2). Boil the precipitate with 4 cc. of 
dilute alcohol (1:1). (It is not necessary that all should dissolve.) Cool, and filter off 
the precipitate. Wash with 1 cc. of dilute alcohol (1:1). Dry on porous tile in a warm 
place and determine the melting-point. 

Methylene-di-^-naphthol, the product, forms white needles, which, when the tempera- 
ture in the neighborhood of its melting-point is raised at the rate of 1° in 1<5 seconds, begins 
to turn brown at 180°. It melts with decomposition to a brown-red liquid at 189''-192° 
■(uneor.). 

The directions for part (3) of this test are specially intended for use with solutions 
contfuning 30-40% of formic aldehyde, but they become applicable to much weaker 
solutions, if the quantity of the aldehyde solution taken in such cases is proportionately 
increased. In working with a 10% solution, for example, ten drops instead of three should 
be used. A moderate excess of the aldehyde produces no injurious reiults. 

115. Fuilurol. (Properties tabulated on p. 20.) 

1. Mix in a dry test-tube one drop of the aldehyde and two drops of phenylhydrazine. 
IMssolve the pasty reaction product in 3 cc. of boiling 50% alcohol. Cool well in running 
water, and shake until the precipitate, which often appears at first in an amorphous con- 
dition, separates in pearly crystalline scales. Collect on a small filter. Wash with 5 cc. 
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NUMBERED SPECIFIC TESTS OF GENUS I. 25 

of & cold mixture of two volumes of water and one of strong ^cohol. Transfer the pre* 
cipitate to a t«st-tube and rediasolve in 5 cc. of a boiliog mixture of one volume of strong 
alcoh<d aad two of water. If a few dark-colored droplets should separate at this point, 
^ow them to settle, and decant the clear hot solution into another tube. Cool and shake 
the solution until pearly scales are again separated. Collect on a smt^ filter and wash 
with 5 cc. of a cold mLtture of two parts of water and one of strong alcohol. Drain. Dry 
in an oven at 85°, and then determine the melting-point. 

Furfurdphenylhydrazone, the product of this test, melts at 97° (uncor.). The crystals 
have a pale-yellow color and a conspicuously pearly lustre. 

2. Boil in a test-tube a mixture of one drop of the aldehyde and 2-3 cc. of water. 
Moisten a strip of paper with a mixture of equal parts of aniline and glacial acetic acid, 
removing any excess of the mixture with blotting-paper. Hold a roll of test-paper in 
the steam issuing from the tube. If the furfurol is present, the paper will be immediatdy 
colored a bright light red (RTI). The teat ia simple and delicate. 
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CHAPTER IV. 

GENUS II. CARBOHYDRATES 



SUBORDER I, ORDER I. 
(Colorless Compounds of Carbon, Hydrogen, nnd Oxygen.) 



This genus includes all the earbohydrat«3 treated in the work, but no glucosides. Tlio 
species described when pure are all solid at the ordinary temperature. 

GEITERIC TEST U. 

XmS TEST COHSISTS OF TWO PARTS, THE MOLISCH CARBOHYDRATE REACTIOB, 
ARD THREE SDPPLEMEHTARY TESTS. APPLY THE MOLISCH HEACTIOIT 
FIRST; THEH, IF THE RESULT SHODLD BE HEGATIVE, OMTI THE SUPPLE- 
MENTARY TESTS. THE REASOH FOR APPLYIHG THE LATTER, WHEH THEY 
ARE REQUIRED, IS TO EXCLUDE CERTAIN SPECIES OF OTHER GENERA WHICH 
GIVE COLORATIONS IN THE HOLISCH REACTION, AND MIGHT CONSEQUEHTLY 
BE MISTAKEN FOR CARBOHYDRATES, 

The Molisch Carbohydrate Reaction."^ — Place about 5 mgr. of the substance 
with 10 drops of water in a small narrow test-tube, and mix with 2 drops of a 10 per 
cent chloroform solution of «-naphthol. Allow 1 cc. of pure concentrated sulphuric 
acid to flow slowly from a pipette down the lower inclined side of the tube, so that 
the acid may form a layer beneath the aqueous solution without mixing with it. 
If a carbohydrate is present, a red ring will appear within a few seconds at the line 
of separation between the two layers. The color soon changes on standing or shaking, 
a vety dark-purple solution being formed. Shake, and allow to stand for one or 
two minutes; then dilute with 5 cc. of cold water. In presence of a carbohydrate, 
a dull-violet precipitate will immediately appear. Addition of an excess of strong 
ammonia will change the color to a rusty -yellowish brown. Any substance that 
gives the dull-violet and rusty-brown precipitate, as well as the purple coloration, 
imder the circumstances described, may be assumed to be a carbohydrate. 

Observations. — On account of the delicacy of the Molisch Reaction it is very 
essential that the substance examined shall be entirely free from all traces of filter- 
paper, particles of woody fibre, or dust. The purity of the reagents employed 
should also be placed beyond question. The presence of nitrous acid in the sul- 
phuric acid is specially objectionable. The reagents may be tested by shaking 
one drop of a-naphthol solution with ten drops of water and 1 cc. of concentrated 
sulphuric acid. The mixture should be of a golden-yellow color. If dark green, 
the reagents are not sufficiently pure. The naphthol solution does not keep well, 
and so should not be prepared in large quantities. 

• Modified from Molisch, M. 7, 198 (1888). 



ze= by Google 



GENUS 11. CARBOHYDRATES, 27 

The immediate cause of the colorations oijBerved in the MoUsch Reaction is 
supposed to I^e the formation of an unstable condensation product of furfurol and 
a-naphthol. 

The Supplementary Tests. — (1) Test the reaction of a little of the substance, 
which has been dissolved or suspended in powdered form in a few drops of water, 
with litmus. If the reaction is distinctly acid, the compound is not a carbohydrate. 

(2) place about 5 mgr, of the substance in a small test-tube, cover with 10 drops 
of water, and then mix with 1 cc. of concentrated sulphuric acid. If a red or purple 
coloration, or indeed any coloration other than a yellow or brown to black, makes 
its appearance, the compound is not to be sought among the carbohydrates, 
{This test results in the exclusion of several glucosides like salicin and coniferin.) 

(3) Add one drop of a one tenth per cent ferric-chloride solution to 1 ec. of 
a 1 per cent aqueous solution of the substance; or if the latter is very insoluble, 
to its cold saturated aqueous solution. Unleas the solution remains colorless, or, 
at most, shows a pale-yellow or orange-yellow coloration, the compound Is not to 
be looked for In this genus. (This test excludes certain glucosides like arbutin 
and cscuUn.) 

Sdbdivisiohs aud Cohtehts of Genus II. 

The principles guiding the selection and arrangement of species in this genus 
differ muterially from those followed in the case of other genera. The carbohy- 
drates that have been obtained in a pure condition up to the present time are all solids. 
The genus therefore contains only a single "Division," which is subdivided into two 
"Sections," and several small "Subsections," whose relations to one another will be readily 
understood from an inspection of the tables. Section 1 includes all species giving clear 
solutions in less than ten parts of cold water. It contains all the sugars, monosaccharide 
and polysaccharide. Many, but not all of them, have a sweet taste. The species of Sec- 
tion 2 are either insoluble in ten parts of cold water, or dissolve to solutions that remain 
opalescent or turbid after repeated filtration. This is the section of starch, glycogen, 
and cellulose. The members of both sections are coloriess, odorless, and neutral towards 
indicators. 

It will be noticed that the nxunber of species described is comparatively small. The 
names of a majority of the rare synthetic sugars, such as the glucoses and taloses, l-glucose 
and l-fructose, the heptoses, octoses, and nonoses, are lacking, as are also many of those 
of the less accessible natural carbohydrates. The cause of these omissions is the nature 
of the scheme of analytical procedure adopted. This is simple and systematic, but of such 
a character that the position of every species described had to be determined by actual 
experiment. It will not be amiss to remind the reader that the direct application of the 
tests recommended in this chapter to unknown mixtures is not allowable. 

Generic Characteristics. — The carbohydrates seldom melt sharply, because fusion 
is nearly always preceded by slight decomposition. Their melting-points are accordingly of 
minor importance as specific properties, and worthless as indications of chemical purity. 
When determined they should be observed by the capillary-tube method (of. p. 220) in 
a bath whose temperature is ri«ng somewhat rapidly. The instability of the sugars 
towards beat is further manifested by their tendency to pass into the state of uncrystallize- 
able syrups when their solutions are concentrated by boiling down under the ordinary 
atmospheric pressure. 

lie specific rotations of the soluble carbohydrates cover a wide range in their values ; 
are the most characteristic of their physical constants; and will usually be determined 
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in any laboratory that is equipped with the requisite apparatus. The deficiency of many 
laboratories in tbia respect is the only reason for not emptojdng the specific rotation as 
the chief means for fixing the arrangement of the soluble carbohydrate species within 
their "sections." The description for any sugar in the tables is always for the more com- 
mon of the two optical isomers bearing the name. The description for the "optical anti- 
pode," if it were given, would be the same as that for its isomer, except that the specific 
rotation would have the opposite algebraic sign. 

Many of the soluble carbohydrates reduce ToUen's ammoniacal silver nitrate reagent 
(cf. p. 22) in the cold, and Fehling's solution (cf. Test 202) on heating; but none of 
them, even such as have been shown to contain the aldehydic grouping, redden the fuch- 
sine aldehyde reagent of Test I. 

Heated with normal potassium hydroxide under the conditiona prescribed for the 
saponification of esters (cf. Test V), some carbohydrates are rapidly attacked, giving 
dark brown or black solutions and neutralizing much alkali ; others, like cane-sugar, remain 
practically unchanged after long-continued treatment. Some of the reactions of the group 
that have been found most valuable for diagnostic purposes, such as those leading to the 
formation of osazones, furfurol, etc., and the use of Fehling's solution, are described in the 
numbered reactions beginning on page 32. 
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COLORLESS COMPOUNDS CONTAINING C, H, AND [SUBORDER 1 OF ORDER IJ. 

GENUS II, CARBOHYDRATES. 



CARBOHYDRATES SOLUBLE IN LESS THAN TEN PARTS OF WATER AT 20°, GIVING 
SOLUTIONS WHICH ARE NOT OPALKSCENT AFTER FH.TRATION. 



SECTIOHAL PROCEDURE.— Apply Test xoz ("Rapidity of Osazone Fonnation") to 
O.I gnn. of the subEtance. — Thoii: (i) if a white cr^talUne precipitate appears within less 
than ODe minute, lee Subsection A; (3) if no precipitate separates from the hot solution 
within twenty minutes, see Subsection B; (3) if a yellow or orange-yellow precipitatg sepa< 
rates within less than twenty minutes, see Subsection C. 



Subseetion A. [Te»i 2U1 ^ii'es a nearly vikiie precipitate tviikin 1 minuleJ] 
IDOse, C,H|iOr. — Hard amorph. mass, or pr. fr. 90% ale; a. 0.4 pt. e, aq^; d. b. C. alo.; 
!th.—[at- + 14-4°— Taste wpet.— Reduces Fehling's sol. {Test 202).— Teat 201 givea 

a nearly vihiU crvst. ppt. of the phenylhydrazone after } min. heating, which after redyst. 

fr. boiling aq. melts at I95°-200'' (r. h.) 1 (The last teat ia characteristic,} 



Stibtection B. [Test 201 givea no preeipUaU alter heating [or 20 min.] 
SUBSECTIOITAL PROCEDURE.— Test with Fehling's solution by Teat 303. If ■ 
heavy red precipitate is obtained, see maltose, lactose, and dextrin; if none sppeaia, or if it 
is yeUowish and Tery scanty, see saccbarose, raffinose, and gum arable. 

t Maltose, C,^„0„-l-H,O.^Finewhit«ndl.,loringaq. at 100-10°. V. s. c. aq.; v. d. s. c. alo. — 
Tastea as sweet as cane-sugar, — [n]-,— + 137-7°. — In Tpst 201 no osazone separates fr. the 
sol. while hot, even after 2 hours' heating. — Oxidation by Teat 205 gives saccharic ac., but 
no ffluctc ac. 

tLactOM (Milk-sugar), C,tH„0,, + H,0.— Large, hard, white crvst., loaine aq. at 130°; turns 
ydlowabt. 160° and mefia abt. 200° d.— y, fl pi, c, or 2J pt. h. aq.; 1, ale. or eth.— [olo- 
+ 525°.— In Test 201 no osazone separatt-s fr. the h. sol. even after 2 hours' heaUDg. 
Taste only funtly sweet. — Oxid. by Test 205 givea muric ac. and saccharic ac. 

t " Dextrin." — Although commercial dextrin ia not a true chemical species, being a mixture of 
several hydmlytic deeomposiljon products of starch, its [)rHctical importance lenders some 
mention of its properties and reactions in this place deairsble. It is usually a white or 
slightly brownish powder of insipid mucilaginous taste; v. g. in h. aq. and for the most 
part also in c. aq ; though in the latter case the sol is apt to be somewhat milky or turbid, 
^it 201 usually gives no ppt. of osazone in the hot solution after 20 minutes.— Uidess 
unuBuaily tree from reducing sugars, Test 202 with Fehling's sol. ^ves a red ppt. — [o]d — 
+ 200° (approximately), — I'nleas bo much starch is present as to give a blue color, a very 
dilute sol. of I in Kl producea a strong brown coloration. Unlike gum arable it does not 
give Test 204 with phloroglucine.- For additional tests cf. Allen, vol. I, p. 419. 

_._.., . „ , , ,- . 5. Tnste 

.„j —In Test 201 the yHlow osazone pp'. begins to separate fr. the hot aol. if the 

heating is continued forabt. 30 min, — Oxid. by Test 205 gives saccharic ac,, but no mucicac. 

)■ Rafltoose,C|^H0„+5H,O.— Ndl., losing all aq. at 110°; when anhydrous melts at 118°-19°. — 
S. in 7 pt. aq, at 20°; 100 cc, abs. methyl ale. dissolve 9-5 gnn. of the anhydrous sugar 
(dif. fr. saccharose); aim. i. c. ethyl ale— Taste not noticeably sweet.- [«]* — + l04-6°. 
In Test 201 the yellow osazone does not separate fr. the hot sol, unlcaa the heating is con- 
tinued for abt. 60 min.— Oxid. by Test 205 gives both saccharic and muctr acide. 

t Gtim AraUc. — Although not a true chemical species, this aubstance gives manv of the reac- 
tions of this section and may be sometimes sought at this point. It consists in part of 
calcium arabate, and is a hard gum having a fiiir t odor and 'nsipid mucilaginous taste. It 
dissolves slowly in about 2 pts. of c aq. to a thick transparent mucilage, but is i, in ale. 
It gives Generic Test II, and Specific Tests 203 and 204. — It gives no oaaione ppt. 
in tlie h. sol. after 20 min. heating in Test 201, and givea little or no ppt. in Test 202 
with Fehling's sol.— Oxid. by Test 205 gives mucic ac.— Ammonium oxalate and ammonia 
VPt. calcium oxalate fr. the aq. sol. For other tests cf . Allen, vol. 1, p. 426. 

29 
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GENUS II. CARBOHYDRATES. SECTION 1. 



StAeecHon C. [Teat 201 yities a ydlmo or orange- yeUow precipiMaJrom the hot aolufttm 
vsUhin 2(1 minuUi. All specUe <Um> give a heavy red precipUaie with Fehiijig't eoCution in 
Teat 202.] 

SUBSECTIOHAL PROCEDURE.— Applj Test 103. 
see dextrose and galactose 
hydrochloric acid and phli 
color, see arabinose and ij , , , , 

-f d-Clucose (Dextrose or Grape^ugar), C^^,.— Ndl. or cruBta fr. ale. (m. p. 146°), or in tbl. 
w. 1H,0 fr c. aq. (m. p, abt. 86°-90°>,— AnbydrouB dextrose is s, in 1-2 pt. aq, at 17-S°; 
d. s. c. 90% ale, but v. s. h.; i. eth.— {Qi}o — +52'8°. Tastes half as sweet as cane-sugar. 
In Test 201 a heavy yellow ppt. of the osazone [m. p. 204°-5° (r. h.)] separates suddenly 
from the hot sol, after abt. 4-5 min. healing ! Test 205 gives saccharic but no mucic ac. 

td-GalactOH, CjH,^^ — SmaL hexagonal tbl. fr. abs. ale, m. p. 168° (r. h.l; erygt. fr. aq. w, 
1H,0, m. p. abt. ll8''-20''. E. a. c. aq,; d, s, c, ale— [a]D = + 80.3°. Taat«a about as 
sweet aa dextrose. — Test 201 gives a heavy yellow to orange-yellow ppt. of the osazone, 
m. p. abt. 196° (r. h.), separating fr. the hot sol. after abotd 15-19 min. heating I Oxid. by 
Test 205 gives mjicic ac. ! 

t I-Arabino«e, C(H,„Os.— Pr. fr. ale, m. p. abt. 160°. V. s. c. aq.; v. d. s. ale; i. eth.— {ajo- 
+ 104''-5°. The orange-yellow osazone, m. p. 160°, separates fr. the hot sol. in Test. 201 
after abt. 10 rain, heating; unless the sugar is very pure the osazone often separates in 
part in the form of brownish-yellow oily drops, lest 204 gives a purplish-black ppt, — 
ArabiDOse is best dbtinguished from xylose by preparing the p-bromphenylhydrazone as 
described by Fischer [Ber. 27, 2491]. 

i-Xylose, C^,,Or— Ndl. V. s. c. aq.; aim. i. e ale or eth.; m, p. abt. 150°-3°.— fafc- + 18.7°. 
—The orange-yellow osazone, m, p. abt, 160°, separates fr. the hot sol, in Test 201 after 
abt, 7 min. heating. Teat 204 gives a _purpUsh-l)lack ppt. — t Xylose may be quite easily 
distinguished from arabinose by conversion mto cadmium xvlonate by the method of Ber- 
trand [Bull. Soc. [3], 5, 556]. 

t d-Fructose (Levuloae), C,H„Oo. — Somewhat hygroscopic cryst. or crusts fr. ale; m. p. 94°l 
Also in ndl. w. 1H,0 fr. aq, V.s.aq.; s. 5 p(. c. abs. afc.; a. e(A.,'— [tt]D--90-2°, Tastes 
as sweet as cane-suEar, — A heavy yellow ppt. of the osazone, m. p. 204° (r. h,), separates 
from the hot sol. after abt. 2 mm. heating in Test 201. — Gives dark, rusty-bronTi ppt. in 
Test 204. 

t Sorbinose, C^,^^— Rhombic cr^st. s. in J pt. c. aq.; d. s. h. ale; m, p. 164° I— {"t- -43-4°. 
Tastes as sweet as cane-sugar. — The yellow osazone, m. p. abt. 164° (r. h.), separates from 
the hot sol. in Test 201 auer abt. 3} min. heating; it usually separates partly in the form 
of oily drops, but is easily purified by recryst. from a mixture of acetone and ether. — Test 
204 gives a dark, rusty-brown ppt. 

i-Rhamnose (Isodulcite), C.Hi,0,-(-HA— Hard, glassy ciyst, fr. aq. or ale, m. p. below 100°. 
S. in 2 pt. e aq.; v. d. s. e ale — [«!, — -t-9 43°. Tastes faintly sweet.- The osazone 
separates from the hot sol. in Test 201 after abt. 9 min., as a heavy yellow ppt. (ndl. fr. 
bz,, m. p. abt. 180° d.). 
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GENUS n, CARBOHYDRATES. SECTION 2. 



CARBOHYDRATES WHICH EITHER ARE NOT SOLUBLE IN TEN PARTS OF COLD 
WATER, OR WHICH DISSOLVE, GIVING SOI-UTIONS THAT REMAIN STRONGLY 
OPALESCENT AFTER FILTRATION. 

■\ Starch, (CgH,gOs)i. — OrdinaiT ^r-dried starch is a white, tasteless powder, coot^ning about 
18% of wat«r. Under the microscope it is seen to consist of granules showing concen- 
trically stratified stnictute whose aze and shape are often characteristic of the plant by 
which they were produced. (For details eoncernine the microscopic identification, cf. 
Allen, vol. I, p. 405.) — Starch is undissolved and unacted upon by c. aq., ale, or eth. A 
few egrms. of the powder rubbed to a thin cream with cold water and then gradually stirred 
into 100 cc. of bolting water quickly dissolve to a nearly clear solution. This solution, after 
being cooled, gives a while ppt. « ith tannin or with much alcohol, — A few drops of a very 
dilute solution of 1 in KI givcts an intense deep-blue coloration I The blue solution is tem- 
porarily decolorized by warming, or permanently by traces of free alkali. In an alkaline 
solution the color may be restored by acidifyins with dii. HCl. (This characteristic color 
reaction will be masked by the presence of much erythrodextrine, which gives a deep red- 
dish-brown color with the reagent, unless care is taken to use a very weak iodine solution, 
and to add it gradually.) 

"t Cellulose^ (CgH„0^i. — A white, tasteless, amorphous solid, insoluble in water and all ordinary 
organic solvents, either cold or hot, but dissolving in Schweitzer's reagent, i.e., in ammonia 
that has been saturated with cupric hydroxide (obt^ned by precipitating a cold solution 
of copper sulphate with an excess of caustic soda and washing the ppt. well with cold water), 
giving a viscid solution, from which it may be reprecipiCated in a fioceulent state by n""- 



tralization «ith acid. — .^fter a few seconds' immertdon in a cold mixture of 2 vol. c 
H^O, and 1 vol. aq., cellulose assumes a deep-blue color if wet (either immediately or after 
hastily rinsing n-ith cold water), (vith a few drops of 2% iodine solution contaming KI. 

[Unless it has been previously treated with such reagents as ZnClj or cone. H^0„ cellu- 
ose b not colored blue by the iodine solution.] 

"t Inulin, C„HuO„ (dried at 130°).— A tasteless white powder; m. p. 178° d. Underthe micro- 
scope it is seen to consist of spheroidal cryat, aggregates. Aim. i. c. aq. ; v. s. h. aq. ^ving 
clear solution which shows tendency to remain supersaturated for a long time; aim. i. ale. 
[aV— — SO'S". Easily hydrolyzed bj- h. dil. HCl, chief product being levuloee. Does not 
reduce Fehling's sol. (Test 202). Test 201 gives a yellow osazone which begins to sep- 
arate from tlie hot sol. after abt. 25 min. heating. Gives no coloration with dil. I sol. 

t Glycogen, CJI,fit. — White amorphous powder, m. p. abt, 240°. E. s. c. aq. to intensely 
opalescent sol. t This opalescence is not destroyed by repeated filtration, but is temoved 
by addition of acetic acid. I. ale— (at — 198°.— Test 202 w. Fehling's sol. pves no ppt. 
Test 201 gives no ppt. of osazone after neating for one hour, 

■f Commercial Dextrin.- Cf. Subsection B. {Filtered aol. in c. aq. often somewhat milky; 
usually reduces Febliuf'a sol.) 
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SECTIONAL AND SPECIFIC CARBOHYDRATE TESTS. 

[TESTS 201-300.] 

201. Osazone Precipitation. 

Place in a dry test-tube having an internal diameter of 13 mm., 0.100 grm. of the 
carbohydrate, 0.200 grm. of pm-e phenylhydrazine hydrochloride* (of. Note below), 0.300 
grm. crytitallized aodiura acetate, and 2.00 cc. of distilled water. The errors id 
measurem.nt should not much exceed 1 per cent. Close the tube loosely with a cork 
stopper to prevent evaporation, and stand it upright in a tall narrow beaker containiug 
two or three inches of water that is already briskly boiling. Note the exact moment of 
immersion. Shake the tube occasionally ivithout, however, removing it from the beaker. 
If a precipitate finally separates, note the number of minutes that have elapsed up to 
the moment of its appearance. The precipitate usually separates out quite suddenly, so 
that duplicate experiments will generally give results that agree within about half a minute. 
Note also whether the precipitate is white, yellow, or orange-yellow, and whether it is 
crj-stalline, flocculent, or tends to rise to the surface in oily drops. The properties 
enumerated are all used either aa subsections! or as epeciflc tests in the tables. 

// a melting-point of the osazone is desired, and it will often be found an important 
specific constant, cool the hot solution; collect the precipitate on a veiy small filter; wash 
with a little cold water; dissolve in the smallest possible volume of boiling 50 per cent 
alcohol, and filter hot. If the quantity of precipitate which separates on cooling permits, 
recrystallize once more in the same manner. Dry the precipitate, first on a bit of porous 
tile, or between filter-papers, and finally at 100°, and determine the melting-point in a 
bath whose temperature is rising rapidly. 

The fact that the rate of osazone formation is very different for the various sugars 
was first clearly indicated by Marquenne,t but seems not to have been hitherto very gener- 
ally known or taken advantage of by analysts. The conditions tor the test in its present 
form are so planned that the monosaccharide sugars (the pentoses and hexoses) all give 
precipitates in from thirty seconds to twenty minutes. Of the polysaccharide sugars, 
some, like maltose, give products which do not separate until the hot solution is cooled; 
others, like saccharose, are gradually hydrolyzed to monosaccharides, which then give 
the corresponding osazones, but naturally require a longer time (or the reaction than 
when the simple sugar was originally present. The times given in the table for the 
appearance of precipitates in different cases are based on experiments by several obaer\-ers, 
and except for xylose and mannose, several distinct preparations were used for examina- 

• [Ilot« on Ptaenylbydrazine HydrocMoride. — This salt, unless very pure and dry, rapidly 
decomposes and darkens on keeping. Only a perfectly white and drv salt should be used tor 
the foregoing teat. Although the commercial hydrochloride often fails to meet these requice- 
monts, a very satisfactory reagent is easily prepared by dissolving a lightM!olored sample of 
phenylhydrazine in twelve volumes of strong alcohol, and then precijatating out the hydro- 
chlonde hy the addition of a sufficient excess of the most concentrated hydrochloric acid. Waah 
the precipitate thoroughly on a suction-plate, first with alcohol and ether, and then with ether, 
until it is snow-white throughout. Dry on filter-paper in a warm place for half sji hour, and 
then for at least an hour at 100°. Such a preparation, if white at tne start, may be preserved 
*or many months if placed in a tightly stoppered bottle, and not fre^ expceed to the mbt}. 

t Compt. rend. 112, 799. ^^ 
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NUMBERED SECTIONAL AND SPECIFIC TESTS OF OSNUS II. 33 

tion. Variations of a miaute or two from the atated tjine-valuea will occasionAlly occur 
however, and thia should not be overlooked when it is a question of selecting between 
two species whose values lie close together. The precipitates are all phenylosazones, 
i.e., di-phenylhydrazones, except that from mannoae, which is a simple phenyl hydrazone, 
and is easily distin^iished from its associates in being white instead of yellow. 

202. Reduction of Fehling's Solution. 

Add eight drops of Fehling's Solution * to a solution of approximately 0.03 grm, 
of the carbohydrate in 3 cc. of water. Boil for two minutes if no precipitate appears 
before. 

Arabinose, xylose, rhamnose, mannose, glucose, galactose, fructose, sorbinose, malt- 
ose, and lactose fpve almost immediately a red to yellow-orange precipitate of cuprous 
oxide on heating. laulin, raffinose, saccharose, and gum arabic ^ve only a scanty yeUowiah 
turbidity after two minutes' boiUng. Glycogen, starch, and cellulose give no precipitate 
after two minutes' boiling. The behavior of commercial dextrin is quite variable. 

203. Aniline Acetate Test for Carbohydrates giving much Fuifund vith 
Acid. 

Dissolve 0.3-0.4 grm. of the carbohydrate in 5 cc. of hydrochloric acid prepared by 
mixii^ one volume of an acid of sp. gr. 1.20 with three volumes of water. Boil for one 
minute. Then insert a cylindrical roll of freshly prepared anjline-acetate paper,t two 
inches long, for half its length into the upper end of the test-tube from which the vapors 
of steam and furfurol are issuing. Continue the boiling one minute longer if necessary. 

Certain carbohydrates of Section 1, Subsection C, viz., arabinose, xylose, rhamnose^ 
fructose, and sorbinose, give enough furfurol when thus treated to communicate a bright 
pink color to the test-paper. The other carbohydrates of this subsection do not occasion 
noticeable colorations. The coloration sometimes appears in streaks and blotches, but 
often covers the entire surface of the paper. 

204. Color Reactions with Phloroglucine. 

Boil 3 cc. of the phlor<^ucine reagent described below t with about 0.03 grm. of 
the carbohydrate in a small test-tube. Note the color when boiling is about to begin. 
Continue to boil until the color darkens very considerably, and the solution begins to 
appear slightly tiffbid. This will occur within a minute from the moment when boiling 
begins. Pour the hot solution without delay onto a wet filter, and rinse the scanty pre- 
cipitate with a little cold dilute alcohol. Note the color of the precipitate while moist; 
it is the most characteristic result of the test. 

This test is used to dbtinguish between certain carbohydrates of Section I , Subsec- 
tion C. The first coloration on heatii^ with arabinose and Tylose is a pure red to violet-red 

* Preparation of FeMing'B Solution. — Dissolve 34.64 grms. of pure crystallized copper sulphate 
in distilled water, and dilute the solution to 500 cc. iJissolve 70 grma. of caustic soda ofgood 
quality, and 180 Rrma. of the beat crj'Btallized Rocbelle salt (potsjssium .sodium tartrate) in 
about 400 cc. of water, and dilute to 500 cc. Keep the solutionsm separate bottles, and prepare 
the Fehling's solution fretih before each series of ospcrimenta by mixing the two together in equal 
volumes. 

t Preparation of Aniline Acetate Paper.^This is prepared as required for use by wetting 
strips of thick filter-paper in a mixture of 5 co. of aniline and 10 cc. of 50 per cent acetic acid! 
pressing out all excess of the solution between blotting-papers. It should be used while still 
sightly moist. Xylidine -acetate paper, which has also been recommended by S hiff [A. 239, 
380] for the detection of furfurol, is somewhat more senmtive than the paper prepared from 
aniline acetate. The latter is, however, thoroughly satisfactory for use in the present teat. 

J PreparatioD of Phloroglucine Reagent.— This reagent is" made by shakmg an excess of 
powdered phloroglucine with a mixture of equal volumes of concentrated hydrochloric acid and 
water, untd the solution is saturated. The clear solution, unless freshly prepared, is slightly 
yellow, but remains serviceable for many months and should be kept in stock. 
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84 NUMBEBED CARBOHYDRATE TESTS. 

(R-VR), which rapidly intensifies and darkens. The color of the precipitate varies 
according to the duration o( the boiling from a very dark purple (VRT2 or RVT2) to black 
if the boiling is too long continued. With rhamnote, fntdote, and iorbinoae the first colora- 
tion is yellow-orange (YO), quickly passing through dark orange to dingy brown. The 
precipitate is of a rusty brown, or dark broken shade of yellow-orange or orange (YO or 
O), which will eanily be changed to a dull black if the boiling is too long continued. 

205. Oxidation to Hucic or Saccharic Acid. 

Galactose is the only hexose yielding mucic acid on oxidation with dilute nitric acid, 
and glucose the only one, with the exception of the artificial sugar gulose, that gives sac- 
charic acid. The reaction has the merit of being applicable to carbohydrate mixtures, 
as well as to the simple sugars and their polysaccharide and glucoside derivatives. Several 
grams of the carbohydrate must be oxidized to ensure satisfactory results if saccharic 
acid is to be Bou^t. The method is fuUy described by Gans and Tollens, A. 249, 215 
(1888), and more briefly by Allen, Vol. I, p. 270. A close adherence to all details given 
in these directions is necessary. 
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CHAPTER V. 
GENUS III. ACIDS 

OP 

SUBORDER I, ORDER I. 
(Colorless Compounds Containing Carboa, Hydrogen, and Oxygen.) 



Thia large and important genus Includes all non-aldehydic species of the suborder 
that contain the carboxyl radical, together with a few acid anhydrides and easily sapon- 
ilied esteis that show the same behavior as acids when titrated with decinormal alkali by 
the method of Generic Test III. Many compounds whose solutions in water or alcohol 
redden blue litmus, including a few like "carbolic acid," are popularly known as acids, 
but are too feebly acidic to meet the requirements of this test. Such species are accord- 
in^y treated elsewhere, raost of them in Genus IV. 

GENERIC TEST m. 

APPLT PHOCEDtlRE 1 OFTmS TEST FIRST TO EVERT COMPOOND, SOLID OR UQUID, 
REGARDLESS OF SOLUBILITY. APPLT PROCEDURE 2 OHLT TO SOLID COU- 
POUIIDS UISOLUBLE 19 WATER WHICH IT IS FOUITD DO HOT TITRATE USE- 
ACIDS in PROCEDURE 1. 

PROCEDURE I. 
(Utration in Water.)* 
Wdgh out accurately about 0.10 gnn. of the dry substance, finely poiodered 
if it is a solid, into a beaker of 50 cc. capacity. Add 10-15 cc. of cold distilled 
water, and one drop of a solution of phenolphthalem made by dissolving one part 
of the indicator in three hundred parts of 50 per cent alcohol. Place the beaker 
on a sheet of white paper, and titrate cautiously with decinormal soda or baryta 
until the pink color produced by an excess of one drop of the alkali, after exact 
neutralization, persbts for more than one niinute when the solution is constantly 
stirred. 

PROCEDURE 2. 

(Titration in .UcohoL)* 

If less than 2 cc. of the alkali were required for neutralization in Procedure 1, and 

if the substance at the same time did not go into solution, and is a solid, repeat the 

titration, replacing the distilled water by about 25 cc. of strong alcohol of the best 

* Shorter AltematiTe Procedure. — Whenever the substance is not very valuable 
and is not believed to be an acid, it is allowable to take a small unweighed pinch, 
or three drops (about 0. 1 grm.) of the substance for the titrations, u not more 
■than three or four drops of alkali are neutralized, or if the color transition in the 
end reaction is not "^larp,'' the time otherwise required for w^hing3 and calcu- 
lations will be saved. 

35 
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36 QENV8 III. ACIDS. 

quality, using three or four drops of ptieDolphtbalein instead of one, and disregud- 
ing any precipitate that may form. — [The best conunercial alcohol usually reacts 
acid. This acidity should be exactly neutralized by alkali in each expeiiment 
before adding the substance to be titrated.] 

Any compound that consumes more than 2 cc. of decinormal alkali in either 
titration, and that also gives a sharp and normal color transition in the end reaction, 
should be sought in Genus III, The sharpness of the color transition, and the 
alkali consumption, are phenomena of coordinate importance. The phrase ' ' sharp 
color transition in the end reaction" is here used with the restricted, definite mean- 
ing given to it in the explanatory observations below. Any compound that yields 
a solution at the end of the titration that has a pronounced color other than pink 
is likely to be a species of Genus IV. 

Observations on Generic Test HI.— Never titrate hot solutions nor substitute 
some other indicator for phenolphthaleln. 

Never omit to reduce the substance to a uniformly fine powder before beginning 
a titration, unless it is known in advance that it dissolves quickly in cold water. 
All but the weakest and most insoluble acids may, with a little patience, be success- 
fully titrated without the use of alcohol if this injunction is observed and the 
suspended powder is persbtently stirred. Even terephthalic acid, which is said 
to require 67,000 parts of cold water for solution, gives little trouble. But if an 
acid is at once almost absolutely insoluble and very weak, like stearic and other 
higher solid fatty acids, an aqueous suspension will not neutraUze the alkali, and 
the use of alcohol becomes indispensable. The sharpness of the color change at 
the end of a titration is usually more striking in aqueous than in alcoholic solutions. 

The end reaction in Qeneric Test III may he defined as being sharp in the sense 
intended, when a single drop of decinormal alkali, added at the moment when the solution 
is exactly nevtral txut stiU colorless, suffices lo develop a full strong pink color which 
is no( greatly intensified if the quantity of free alkali is increased. Some phenob, 
^-diketones, and similar compounds, consume more than 2 cc. of the alkali before 
the appearance of a pink color, but they may be distinguished from the species 
of Genus III by the lack of sharpness in their "end reactions." That is to say, 
an excess of a single drop of the alkali, added at the end of the titration of such 
a substance, produces only an almost imperceptible pinkish coloration, that then 
gradually increases in intensity when more alkali is added. There b no abrupt 
transition such as b observed in titrating a true acid whose salts are not hydrolyzed 
in solution. The quantity of alkali consumed in titrating from coloriessneas to 
a full pink, has been found to dimimsh as the strength of the acid (as indicated 
by its "affinity constant") increases. The limits vary from a fraction of a drop 
to several cubic centimeters. Presence of carbonate in the alkali, or of carbon 
dioxide in the water, increases the transition interval, and is very detrimental to 
sharpness whenever the impurity b at all considerable. A decinormal alkali 
prepared from the purest commercial caustic soda and ordinary dbtilled water 
will, however, be found sufficiently pure for practical use. A blank titration of 
two or three drops of acetic acid will quickly determine the condition of any doubtful 
alkali solution. Within quite wide limits, the abruptness of the color change in an 
end reaction b independent of the quantity of substance dissolved. An acid 
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coDt^oii^ an appreciable quantity of a phenol as an impurity will titrate like a 
phenol, the pink color appearing gradually after the acid has been neutralized. 
Aromatic oxyacids (e.g. salicylic acid) titrate as sliarply as other acids of the 
same strength that do not cont^ phenolic hydroxyl. Folybasic acids with 
several carboxyl groups also titrate sharply, the end reaction first appearing when 
all the carboxylic hydrogens have been replaced. 

Although a small bottle of approximately decinormal alkali, and a glass tube 
medicine-dropper with a rubber nipple, are all the apparatus that is absolutely 
necessary for the performance of Test III as a generic reaction, it is strongly recom- 
mended that the alkali should be carefully standardized, and used from a burette 
moimted in the manner to be described in Test 301. Accurate neutralization 
equivalents of an unknown acid may then be quickly determined while making 
the generic test, without involving any additional manipulations, and will be found 
nearly or quite as useful as melting-point or boihng-point data in completing the 
identification. 

The time limit stated in the direction to "Titrate to a pink color that does 
not disappear after stirring for one minute," is imposed for several reasons. The 
first of these is, that nearly insoluble acids, towards the end of a titration when 
the quantity in suspension has become small, neutralize the dilute alkali very 
slowly. Yet, if the stirring were to be continued for a much longer period, the 
color would eventually fade away through absorption of carbonic acid from the 
air; or, in the case of many esters, from the gradual neutralization of alkali by 
saponification. A few esters like methyl formate, dimethyl oxalate, and some 
esters of hydroxyacids, do neutralize decinormal alkali within the time limit selected, 
and are, in consequence, described with the acids; but this behavior is very excep- 
tional, as has been found by a lai^ number of ester titrations. Isolated cases 
may, however, occur in the tables, in which esters or lactones that should have 
been placed in this genua have been wrongly assigned other positions through this 
cause. 

In titrating add anhydrides a very characteristic, and at first sight surprising 
phenomenon, will often be noticed. The solution, instead of becoming pink when 
the neutral point is passed and alkah is present in excess, remains colorless; but 
after standing for some time gradually becomes pink. The explanation seems 
to be that the anhydride attacks the hydroxyl groups of the indicator, as in the 
Schotten-Baumann Reaction, so that the power to form colored alkali salts 
is lost. The colorless reaction product is, however, gradually saponified by the 
excess of alkali present after the titration, and the colored salt of the indicator is 
again formed. Confirmation of this explanation is found in the fact that direct 
titrations of acid anhydrides may be successfully made by testing the neutraUty 
of the solution from time to time with fresh pieces of phenolphthalein paper. The 
indicator under these conditions is always present in the free state, and so periorms 
its proper function. 

General Phjrsical and Chemical Characteristics of the Acids.— The odors 
of the liquid acids vary greatly. The sharp penetrating quality, so familiar in the 
odor of acetic acid, is perhaps the moat characteristic element that can be traced in any 
considerable number of species; but even this property is not common to all species. 
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The solid acids sre in a majority of cases odorless or nearly so, thougli there are many ex- 
ceptions to the rule. A sour taste and the power to redden blue litmus are properties 
common to all acids that are sensibly soluble in water. The power of acids, when dis- 
solved in water or alcohol, to instantly and completely neutralize alkalies, is their most 
stnking chemical characteristic, and has been discussed in the preceding pari^aphs. 

The mdting-poinls, boiling-points, and netUralixation eqidvalenis of the tables 
always have reference to the dry adds when these can he obtained free from water of 
crystallization by drying in an oven at 100°-110°. For a few species which can 
not be easily freed from water of crystallization, the data relate to the air-dried 
acid. In these exceptional caeea the hydrated condition of the acid is always made 
evident in the tables by the context. The number of acid species that occur com- 
bined with water of crystallization which may be expelled below 110° is large. 

Genus III has a Division A of solid, and a Division B of liquid, species. Of 
these divisions A is much the larger. Each division comprises two sections, 
1 and 2, of which 1 contains "soluble adds," i.e. such as are soluble in less than 
fifty parts of cold water, and 2 the "difficuUly solvble adds." Where serious 
doubts have arisen as to the sectional position of an acid it has been mentioned in 
two sections. The solubilities of the acids have, however, been more carefully 
studied than those of any other equally important group of compounds. 

To find the section in which an unknown acid is to be sought, it is always 
necessary to at least roughly determine its solubility. This may be rapidly accom- 
plished as follows: 

Weigh out 0.2 grm. of the acid — in the form of an impalpable powder, if it is a 
solid, in a five-inch test-tube. Add cold water in small measured portions from 
a graduate or pipette, shaking thoroughly and persistently after each addition. If 
complete solution is effected by 1 cc, the substance will be described* as "very 
soliible," or " v. s."; if by 4-10 cc. as "solvble," or "s."; if by more thanlO cc, but 
less than about 30 cc, as " difficuUly solvble," or " d. s." Greater degrees of insolu- 
bility are expressed by the terms " very difficultly solvble," or " v. d. s.," and " in- 
soluble," or " i." If the supply of the acid is very limited, it is possible to make the 
solubility determination in a smaller test-tube, using only half the quantities of 
substance and solvent that have been recommended. 

* It is impoa^ble to be entirelv consistent in the use of this approximate solt^ility t«r- 
minolo^, because many of the solubility data incorporated in the tables are merely Uteral 
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COLORLESS COMPOUNDS CONTAINING C, H, AND O [SUBORDER I OP ORDER T\. 

GENUS III, ACIDS. 



DIVISION A, SECTION 1,— SOLID ACIDS "SOLUBLE" IN COLD 
WATER. 



Hetlwcrjlic Ac— Ct, Uiv. It, Sec. 1, b. p. ICiZ^-a". 

t IsocTOtonic Ac— Odor like butyric ac.— Of . Div. B, Sec, 1, b. p. 169". 

TrimetlijIeiiKarbonic Ac, ciH,.CO^. — B. p. 182*-2-5''. G. 

l-OSTQ^A- — "Somewhat" a. aq. 
ti-Lactic Ac, Me.CHOH.CO^H.— B. p. (12 mm.) 119°.— Ordinarily 
a hygroscopic syrup uoiitaining some anhydride, and hence giv- 
instoohighaneut.eg.— Misc. w. aq.,alc.,oreth. — Heated in teat- 
tube decomposes, gives otT white vapors and leaves a viscous 
residue. Gives a-hidroxyacid Teat 50i/—Waniisol. quickly decol- 
orises Deutral permanganate w. effervescence. — f Heat nearly to 
dryness 1 cc. lactic acid in a large test-tube over a moderate 
flame, using an inverted closed capillary to prevent bumping. 
Conduct the vapors through a glass tube abt, 25 cm. long into 
2 ec. aq. in a tust-tube surrounded by cold water. Test this sol. 
(no odor of acetaldchyde) by Test 111 for acetaldehyde. — 
Neutral salts all s. aq.~4<l- ^n^ 1- lactic acids are likewise soluble 
acids ^ving the same reactions]. 

Proprlacetyleneccrbonic Ac, Pr.C -CCO^.— Violet color w. FeOl, 
— AgA ppt. 

Octaiion(7)-oic Ac, Me.CO.C^.^CO^H.- Tbl. e. s. aq.— AgS, tbl. 
c. s. h. aq. 

o-Oiyvalerianic Ac, Me.(CH,)j.CHOH.CO^.— Hygroscop. ndl.; v. 
s. aq., ale, or eth. Gives Test 3021 Gives anhydride easUv.— 
AgA, scales, d.s.c.aq.; CaA„ ndl., s. in 28 pt. aq. at 15°; ZdA,+ 
2 aq. s., in 136 pt. aq. at IS". 

^-Propioaylproplonic Ac, EtCO.(CH,)rCO^.— V. s. aq., alo., or eth. 
Violet color w. FeCI,.- AgA ppt. 

t L«Toliiiic Ac, Me.CO.(CH,),.CO^.— B. p. 245°-6°.— Deliquescent; 
usually met with in liq. state. E. s. aq., ale, or eth. Elasily 
oxid. by CrO, mixture. — Gives iodoform by Tetl 801 immediately 
in the cold. In CHCl, sol. 4Br pvea stable C,H,Br,0„ which 
cryst. fr. a<^. w. m, p. 114°-15°. — Ca and Ba ealtse.s.aq.; AgA. 
characteristic Uts., s. in 150 pt. aq, at 17°, 

TrimethyUceticAc, He,.C.CO^.— B. p. 163-7° (th. i.).— 8. in 45pt. 
aq. — Ag, Zn, and Pb salts all ppts. fr. moderately cone, sola. 

itf-AcetylvaleriMuc Ac, Me.CO.CCH^,COiH.— R. p. 250°-53° at 280 
mm. — Cryst. e. s. aq,, ale, or eth. AgA ppt. Ift. fr. h. aq. 

t o-Oiybutyric Ac, Me.CH,,CHOH,CO,H.— B. p. 255°-G0° d. Salts 
generally deliq. and v. s. — Gives a-hydroxyaeid Test 302 1 

o-OxrphenylelycolIic Ac, HO.C,H,.CO.CO^.— Ndl. fr. bz.; s. aq. (?) ; 
e. s. ale. or eth.— Dist. pves CO, and salicylic ac. (Test 319). 

o-EthyUcryUc Ac, CH,; CEtCOjH.— B. p. 180°.— AgX, 1ft., s, fa- 
aq.— Unsaturated (Test 304). 

Angelic Ac— a. Div. A, Sec. 2.— B. p. 185° {th. i.). 

DUUyloxaUc Ac— CT. Div. A, See. 2. 
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GENUS III, Dir. A, SECT. 1. 

' (OKDEB I, 



fis-e 

.17-8 



64-5 
66-6 



74-5 
74-5 



t Dimethjl Oxalate, C,0,Her— B. p. 163-3° (cor.). Monoclin. tbl. 
Titrates like a monoba^c »c. — Add several vols, strong NH.OH 
to cone. aq. sol.; a heavy cryst. ppt. of i, oxamide imniediately 

d-PbeD;ll«Tuliiiic Ac., Pli.CHrC0.C:H4.C0,H.~SUky ndl.; s. aq.; 
e. s. ale. — BaA,+l} aq. e. a. aq.; AgA curdy ppt., Ifts. fr. h. aq. 

Psraconic Ac., C,H,0,.CO,H. — Deliq. mass. Heated gives citraconic 
anhydride. 

a-Oiycaproic Ac, Me. (CH,)^CHOH.CO,H.— Gives Test 302. On 
long heating at 100° partly sbl. and is slowly changed to a syrupy 
anhydride i. aq. — Warmed w. CrO, mixture gives valerianic alde- 
hyde and acid (odor). 

tTiglic Ac.,Me.CH:CHe.CO,H.— Pr or tbl. rather d. a. c. aq : e s. 
D. aq. — B. p. 198-6° (th. i.). — Peculiar sharp "spicy" odor. — 
Gives Test 304 (w. KMnO, instantly — ^w, Br, only upon heat- 
ing). — CaA,-f-3 aq., s. c. aq. and. unlike the angelate, more .s. h. 
thane; mod. s. ale. (unlike angelate). — AgAcrj'st. scales fr. h. aq. 

a-Methyllieianql(4)-oic(6) Ac., C,H„0,.— Lustrous Itt., e. s. c. aq. 
or eth. — AgA scales, e. a, h. aq. 

BenzoylfOTinic Ac, Ph.CO.CO,H.— Heated gives benzoic ac. (Test 
312), CX>„ and benzaldeh^vde (odort.— V. s. aq.- Ba, Pli, and Ag 
salts d. s. ppts. The acfd ppts. oily fr. salts and solidifies on 
Btanding in deBJecator. It giies the ketone reactions. Wanned 
w. cone. H,S()„ it nivcs Ix^nzoic Ac. and tX),.— Ct. Ber. 12, 1505, 
for additional specific reactions. 

a-Hetbyl-a-oiybutyric Ac, Et.CH(KeOH).CO^.— Crvst. sbl. at 90° 
in ndl. V. s. aq,, ale, or eth. Gives Test 302.— BaA, v e. a. 
aq.i Ag.\ 3. aq. 

^-DimethylacirUc Ac, Me^C:CH.CO,H.— B. p. 196°.— Sbl. in ndl. 
—Pl.A, -1-11,0 1ft., e. a. aq.— I'naaturated. 

2, 3-Diniethyl-buten(2).oic{i) Ac, €^,,,0,.— Ndl fr. aq.; 100 pt. aq. 
dissolve 5.15 pt. at 19°,— BaA,+3i aq., powder, e. s. aq. Turns 
yellow in air. Unsat. 

t it-^rotonic Ac, HCMe:HC.CO,H,— B. p. 185° c— S. in 12 pt. aq. 
at 15°. — Ba and Ca salte e. b, aq.; ,\gA curdy ppt, — Reduction 
of boiling aq. sol. by Na amalgam gives butvric ac. easily. — Gives 
Teat 304 1 

[-),3-lIethyl-pentanol(4)-<ric(5) Ac, C„H,jO,.— Nd'. 3*»1. at 100°. 
At 225° frives svrupy anhydride — V s aq,, ale, oreth. — Zn salt, 
scales, s. in 300"pt. aq. at 16°, or 204 pt- at 100° —Gives Test 302. 

Ueritonic Ac, HepC(CO^.CH,.CO,Me.— Small pr. fr. aq.— S. aq.; 
V. s. ale. or eth.^Dist, gives an anhydride w. m. p. 24° and b, p. 
167°.— SalU V. B. aq, 

-Dloarebutyric Ac, C.H,0, + aq. — Long deliq. pr ; v. a. aq. and 
' ■ " •"" ^'■" " -Test302. 



aq. — Loni 
erTl,SO,. 



i. eth. Effloresces 
i-HethyliMglyceric Ac, He.(CHOE),.CO,H. 
d. s. eth. Cryst w. 1 aq. EffloresceB 

aq., V. stable,— Gives Test 302 



Gives T 



-Pr. 



ii^so,.'- 



aq. 






-AgA, fr. h. 



Cfl)-s-DimethyUdipic Ac, CO^.CHMe.(CH,),.CHMe.CO,H.— B. p. 
321°.— E. a. c. aq., ale, or eth. Heated w. dil. HQ at 200° gives 
a acid VI. m. p. 140° ■ 

Tetrolic Ac, MeC : C.CO^H.- B. p. 203°.— Broad tbl., s. aq., eth., or 
ca,. Sbl.— Givea Test 304, Dec. at 202° to CO, and allylene.- 
Salts all s. and reduce Au and Hg sola.— Heat w. cone. ai). KOH 
sol. at 105°. IXstil, and test for acetone in the distillate 
(Teat 711). 
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UvltiDC-pomt 

77-8 
76-80 
78-9 



QBNUS III, DIV. A, SECT. 1. 

(order 1, SOBORDEB 1.) 



[+ or -JEthozytuccinic At., COfl.CH,.CHOEtCO^— Pr, v. b. aq. 

Opt. active.— CaA (lOO"! v. s. c. aq. 
t GlycoUiE Ac, CH,OH.CO^.— Lft. fr. eth.; deliq. if not absolutely 

Sure. S. aq. and not eaailv extracted by Pth. — Long heating at 
00° giveB anhydride, C,H,bj, m. p. 128''-30'', i. eth., ale, and e. I 
aq.— tiives Test 3021 Solubilities of salts in water:— BaA,, 
1:79; CaS,, I : 82 at 10° (easily supersaturates) : PbA„ 1 ; 32 
at 15°; CuA„ 1 : 134; AgA + l)aq., e. s. c. aq., e. dec. by h. aq. 
d^zjlMbutyric (Acetonic) Ac, HsrCOH.COjH. — Hygroscopic pr. v. 
s. aq., nlc, or eth. Gives Test 302. — CaA, v. n. aq.; AgA scales, 
a. in 14 pt. c. aq. — Fusion w. KOH gives acetone (Test 711). 
tCitraconic Ac, Me.C(CO,H):HC.CO,H.— Dist. gives anhydride. 



oorating aol. containing mineral acids. — (NH,)^, boiled w, 
revljsol. (avoid excess), ^ivesrcd ppt. — Basalt, tbl. v. d. s. c. aq.; 
PbA, ppt. fr. h. sol.; AKjA ndl. fr. h. aq. — Unsat., but gives Test 
901 only w. boiling aq. Br sol. 

Olydiethylacetic Ac, EtpCOH.CO^.— Triclin. cryst. Sbl. fr. 50°. 
v. p, aq., ale, or eth. — BaA, v. s, aq,, ale, or eth. ZnA„ scales 
8. in 301 ptH. aq. at 16°, less s. Ao(.— Gives Test 302. 

Pentybnolonic Ac, C^.|.CH.(CO,H),.— aear pr. Dec. at 140"* giv- 
ing (Xi, and ccnanthic ac, (Test 303). — V. b. aq., ale, or eth. 

o-Hydrocumaric Ac. (Helilotic Ac), HO.C,;H,.(CH,)rCO,H.— (In 
Melllotus officinalis). Dist. givex anhydride. — S. in 20 pt. aq. at 
20°; e. s. ale, eth,, and h. aq, — FeCI, gives transient bluish color 
in aq. sol, — iusion w, KOH gives acetic and salicylic ae (Test 
319_).— CaA, v. d. b. c. aq.; Ba.\,+3 aq. e. s.; PbA, cryst. ppt.; 
AgA curdy ppt. (ndl. fr. h. aq.). 

m-Hetbylmaadelic Ac, Me.C„H,.CHOH.CO,H.— Lust, pr. tr, bx.; e, 
s, aq., ale, or eth. Gives Test 302. 

a-OzylsoTaleriaaic Ac, He,,CH.CH,OH,CO^— Rhomb, tbl. volatile 
at 100°. V. a. aq., ale, or eth,— Oxid, by CrO, mixture,- Dil. 
H,.SO, at 13O°-40'' gives formic ae (Test 31.5) and isobutyric alde- 
hyde. — Ca, Zn, and Ag salts d. s, c. nq. 

3, 3-I>iinethylp«ntanedioiC'(i, s)Ac., C,H,A-— Woolly, ndl. fr. cone- 
Ha, e s. aq.— M. p. of anhydride 38''; b. p. abt. 206°, 

3-Methylpentanedioic(i, S> Ac, He, CH.(CH,.CO,H),.— Glassy cryst. 
e. s. aq,,ale, oretii. Distil.givesanhydride, m. p. 46°; b,p. 2S3°. 
— CaA(at l.W) a, aq.; Ag,A ppt. i. aq. 

i-Ethoxylsuccinic Ac, COiH.CH,CHOEtCO,H.— V. s. aq., ale, or 
eth. — CaA v. b. aq. 

Isopropylmalonic Ac, He,,CH,CH,(CO,H),.— Dint, ^vea CO, and iso- 
propylacelic ae (Teat 303).— E. a. ale, oreth.— Cryst. fr, bz. v. ' 
2C,H, in long ndl. which effloresce, — ^Ag,A cryst. powder, i. aq. 

trans.-PeDtamethyleaedicarboDic^^i, 3) Ac, C^,.(CO,H),. — Flat. pr. 
fr. CCIj, 8. in 1 pt. c. aq.— Ag,A v. d. s. aq., stable, 

TigUceric Ac, C,H,(OH),.CO,B.— Tbl fr, eth.; v. s. aq.; i. CHCl,.— 
CaA,, (at 100°), hard white mass, v. s. aq.; s, abs. ale, 

[->ArBbonic Ac, HO.CH,.(CHOH),.CO,H,— F.vaporation of aq. sol. 

S'l'es syrupy anhvdride solidifying in deaaicator (ro, p. 95°-e°), — 
aA, ppt'd cryst. fr. aq. sol, by ale— Givea Teat 302. 
Methoxjlphenylglyoiylic Ac, MeO.C,fl..CO.CO,H.— Ndl. fr. bi. v. s. 
ale. or eth. 

3. aq. or CpO,.— Ag,A i. 
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GENUS III. DIV. A, SECT. 1. 

(order I, SUBORDER I.) 



Mono:thyl Tartrate, CO,Et(CHOH)^CO^— Deliq. rhombic pr. b. 

in aq.— PbA, 1ft. d. s. c. aq.; HaA,+2 aq, s. c. aq.— Gives Tea* 

302. — Saponification gives tartaric acid, 
TerpenjUc Ac, C^|,Oj.— Cryst. w, 1 aq. (m. p. 57°). — (An oxidatioa 

product of oil of turpentine.) — Cryst. a. aq. or eth. — Sbl. at 130°- 

40", Heat dec. to COj etc. — CrO, easily oxid. to acetic acid 

(cf. Tests 702 and 31 1), CO,, etc., but may be evaporated w. HNO, 

(»p. gr. 1 ■ 30) without change .^Monobasic to carbonates; dibasic 

to hot alkalies. — BaA d. », h. aq.; B&A, v. e. b. aq. 
Propylsuccinic Ac, COJI.CB^CHPr.CO,B.— Cryst. fr. aq.2'83 pt, B. 

in 100 pt. c. CHa,. 
AtroUctic Ac, (Me)(Ph){OH).aCO,H+liH,0.— Ndl. or pr. e. a, c 

aq. — Ba s^t d. s., and Zn aalt v, d. b. in c. aq. — Boiled w. cono. 

HCl gives atro|HC ac— Boiling BaO,U, has no action. 
1, 3,4-Trimeth;l-pentaiioI(3)-oic<i) Ac, C^„0,.— Cryst. s. in 50 pt. 

c. aq. — Ba and Ca salts e. s. aq. 
Phenyl-^J-tacdc Ac, Ph.CHOH.CHj.COjH.— Pr. v. s. c. aq.— At 180°. 

or by boiling w. BaO,H, or dil. a^O, pvea cinuamic Be. (Test 

313), — BaA], Zqa,, 1) aq. and AgA, d. s. c. aq. 
IswunyhDalonic Ac, cXi-CH.(CO,H)r — Silky ndl. fr. bz.— E. e. aq., 

ale., or eth. Loses CO, on fuaon (Test 303).— CaA and Ag^A. 

amorph. ppts. 
[+ }-^Metliyladipic Ac. C^H,„.(a)^^— B. p. 210=-2'* (15 mm.). V, 

a. ale; e. a. Igr.— Ag,A ppt. 
MeUiyI-;*-phenyltactic Ac, Ph.CHOH.CHlIe.CO»H,— V. e. ale, eth., 

or warm aq. — At 280° gives CO, and allylbenzene. — AgA cryst. 

ppt. 
i9-0zyelut>ric Ac, CO^CH,.CHOH.CH,.CO,H.— Ndl. e. a. aq. or ale, 

—Boiled w. 60% H,SO, gives glutaric acid. 
d-Citramalic Ac, C^,Oe. — Very dellq. cryst. mass. Gives Test 302. 
Phenoxyacetic Ac, PhO.CH,.COJl.— B. p. 285° n-. al. dec. — Silky 

ndl. e. B. aq.j ale, or eth. — FeCl, gives yellow ppt. — Cryst. ppt. w. 

Br aq. — BaA,+3 aq,, s. aq.; AgA, d. a. ndl. 
Propylmalonic Ac, Pr.CH.(CO,H),.— Tbl. (r. bz. which contun no 

bz. of ervBt. (dif. fr. isopropyl comp.). — Gives Test 303. 
t Glutaric Ac, CO^.(CH,)j.CO^.— Monoclinic pr. : 100 ec. aq. sol. 

contHin 42-95rnis. at 0°; v. s.alc.oreth. BoiIb w. little dec. at 

302°-4°.— CaA. 4 aq. and Bn.i. 5 aq., v. a. aq.; PbA cryst. ppt.; 

Ag^ndl. s. h. aq.— Apply Test 316 T 
cis-i, 1, 3-tranB-i'Tninethylenetetracarbonic Ac, C,H,0,. — E. s. aq., 

ale, or eth. Gives Teat 303. 
Phenyl-oJactic Ac, Ph.CHrCHOH.CO,H.— Thick pr. fr. aq.— Bai, e. 

s. aa. Gives Test 302. Heated above 140° gives formic acid and 

a-toluio aldehyde. 
iBOWnytewlonic Ac, C,H„.CH.(CO^,.— >Silky ndl. (fr. bz. + lgr.); 

V. s. e aq. Gives Test 303: CaA amorph. ppt. 
Ethylsuccinic Ac, COja.CHEt.CH,.CO^.— Pr. v. s. aq., ale, eth., or 

CHCl,. Dist. gives liquid anhydride b. p. 243°.— Ba and Zn 

salts e. a. aq. 
t Oiallc Ac (Cryst), (C0,H),+2H,0.— Monoolinic pr. After fusion 

aubl. al 150°-60°. S. in 10.46 pt. aq.at 14-5°; e.a.c.alc; s. in 

79 pt. abs. eth. at 15°; v. d. s. CHCl,.— Apply Teat 317 ! 
tCilric Ac (Cryst.), C0,H.CH^C(0H}(C0,H1.CB,.C0,H + H,0.— Cf. 

Cntric Ae m. p. 1M°. Gives Test 3021 Apply Test 3141 
3, 3'DiniethylpentBnedioic(i, 5) Ac, C,H„0,. — Pearly ndl. fr. bz.; 

e. 8. aq., eth., or h. bz. — Dist. or action of acetvl chloride gjves 

anhydnde, m. p. 124°-5'. 
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GENUS III, DIV. A, SECT. 1. 
(order I, acBonoBR i.) 



t[+ or -]HalicAc., CO^CHrCHOH.CO,E.— Deliq.ndl.; cryst. w. 

difficulty. V. a. aq. ; b. tdc. or eth. Gives Test 302 ! Gives with 

FbAc, a voluminous white ppt. which melts to rednous mass on 

boiling w. a little aq. — Salts give no ppt. w, BaCI,. White ppt. ■ 

w. AgNO.. At 175°-200° gives fumaric and m^ic acids and 

maleic anhydride. — Apply color lest 3141 
3-Methjl-2, 3-propaiiedioic(i) Ac, C,H,0,. — Slowly cryst. syrup; e. 

H. aq,; d. a. eth. — CaA, 9. aq. 
EthTlmaleic Ac, CO^.EtCiCH.CO^.— Thick pr. e. s. aq. or eth.— 

Unsat. (Test 304). Heated gives a liquid anhydride. Ka amal- 

gam reduces to ethylsuccinic acid, 

(fumuoid), CO^.CHHe.CHEtCOtH.— 
gives liquid anhydride, b. p. 245°. 
ButrtoaJonic Ac. M«.(CH,)pCH.(COjH)^— Pr. e. s. aq., ale or eth. 

Gives Tent 303. At 150° gives CO, and caproic acid (disagree- 
able odor). 
Pentinoie Ac, C.H^CO^.— Monoclinic tbl. fr. eth.; ndl. fr. bi. V. a. 

aq.— BbA„ scales fr. dil. ale; v. s. aq.— Unsat. (Test 304). 
Allylmalonic Ac, 

CaA, d. s. aq.; _ , . , 

aq.— Gives Tests 303 and 304, 
o-HydrOCTtoTulinic Ac, Me.CO.CH,.CHOH.CO^.— E. s. aq.; d. s. 

eth. Reduces Fehling's sol. At 100° gives an anhydride (ndl. 

m. p. 263° d.). 
3-lletb;l-3-cHrbozyl-pentanoic (i) Ac, C,H,/>,. — Ckm pr. fr. aq.; 

e. s. aq., ale, or eth. 100 pt. aq. at 15 dissolve 15-4 pt. arid. 

Heating at 200° gives an andyd., b. p. 239°-45°. 
t n-PimeUc Ac, (CO^).(CB,)rCO^.— Tbl. tr. aq. s. in 24 pt. aq. at 

20°; e.s.eth.—Sbl. without dec. —BaCl, gives no ppt : AgA cryst. 

ppt. ; CaA separates as gran. Boc. ppt. when saturated sol. is boiled. 
Methylpropylmalonic Ac, (Me)(Pr).C.{CO^,.— E. s. aq., eth., or 

CHCI,.— Gives Test 303. 



*.aq. 



r elh.- 



Isobutjlsuccinic Ac, CA:C^,.(COjH),. — Cryst. e. s. aq. or eth.— 

C^aA e. s. ; BaA d. a.— The anhydride is Uquid. 
AngUceric Ac, C,H^(OH)rCO^— Ndl. tr. eth. V. s. aq.; i. CHCl,. 

— Ca salt amorphous, v. s. aq.; i. abs. ale. 
Hcxahydrosalicylic Ac, o-HO.C^,^CO,H. — 4-eided tbl. or ndl. e. s. 

m-Ey4rocumaric Ac, HO.C,H,.(CH,),,CO,H.— " E. s. usual solvents." 

Ethylmalonic Ac, Et.CH.(CO^),— Cryst. w 1H,0. Pr v a. aq. or 
eth.— Gives Test 303, being completely dec. to CO, and butyric 
ac. (odor) at 160°1— NsjA gives no ppt w FeCI, (dif. fr pyro- 
tartaric ac. below), — CaA leass, h. than c ; BaA + 4 aq., finepr d, 
s. aq. ; ZnA, 2J aq. characteristic 6-sided tbl. s. in 456 pt. aq. 

PyTDtartoric Ac, Me.CH(CO,H^.CE,.CO,H.— TricUnlc pr. e s c. aq. 
or eth. At 200 gives an anhydride. — ZnA, v e. s. oq.; BaA-2aq. 
e. s. aq.; Ag,A, ppt., v. d. s. h. aq. 

i-Hetb7lcyclopropanBdicarbonic(i, i) Ac, M«.C,H,.((X),H),.— Silky 
ndl. fr. bz. S. in 1 pt. c. aq. ; e. s. eth. ^Distillation gives valero- 
lactone.— Gives Test 303 at 140°,— Stable towards KMnO,. — 
C&A + 5a.q., glassy pr., e. s. aq.; Ag,A, floe, ppt. {at 70°). 

naphthoylfonnic Ac, C.^,,CO.CO,H,— Ndl,, e, s. an. oreth. Oxid. by, 
KMnO, to tt-naphtnoic ac.^BaA,,e.B, c.aq.; AgA, amorph. ppt, 

Ethjlbenzojlacetic Ac, Ph.CO.CHEtCO^.— E. b. ale. or eth. Bcul^ 
ing w. cone, alcoholic potash ^ves mixture of potassium benzoate 
and butyrate 1 
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OENVS III. DIV. A, SECT. 1. 

(OKDBS I, SUBORDEB I.) 



SOLID ACIDS.— Colorless and generally soluble (see note, p. 38) itt 
50 parts of cold water. 



DiozjrtartBric Ac, C0,Hj;C(0H),],.C03.— Cryst, mass fr. eth. V. a. 
aq. Gives Test 303.— The aq. sol., when heated, dec, quantita- 
tively to CO, and tartronic ac I Therefore gives theoretical neul. 
eq. only at 0°. Salts unstable. 

a-Etbyltartromc Ac, EtCOH.(CX)^^— Cryst. w. 1 aq. in tbl. w. 
m, p. 64°-70''. — Ag^ mic. pr. fr. h. aq. 

Tiloiyiaobutyric Ac, (CH,OH)pCOH.CO,H.— Pr. fr. ale. v. a. aq.; d. 
s. ale. or eth. — Gives Test 302. — CaA,+ 4aq., a. aq.; PbA,.Aq., d. 

Hydrocumarilic Ac, Cfl,O.CO,H.— Pearly lft.fr. aq.; s aq.; v. e.s. 
ale. or eth. Dist. w. dec. at abt. 300°.— AgA, v. d. s. h. aq.; 
BaX,+2 aq., e. 3. aq. 

Isopropylsuccinic Ac, CO,H.CHPr.CHrCO^ — Ciyft. crusts e. s. aq., 
alc^ eth., or CHa,.— On distiU. gives liq. anhvdride, b, p 245°-50°, 
—Fuse w. KOH and acidify w. H^(),. (tMor of butyric ac.). 
— BoCl, DO ppt. Ag !°alt, d. s. 

Benzyloialoiiic Ac, Pb.CH,.CH. (CO^),.— Triclinic. e s. aq. or eth. 
Test 303 at ISO" gives CO. and hydrocinnamio ao 

Tropic Ac, Ph.CH<CHX)H).CO^ (prepared fr. atropine).— Nd I or 
tbl. 8. 49 pt aq. at J4 5"; v d- s c bz and CS, Gives Test 
302,— CaA,4 aq., rhombic tbl. — Long boiling w. Ba(OH), gives 
atropic ac, 

Methylethylnudonic Ac, (Me)CEt)C.(CO^),.— Fr e. s. aq. or eth.— 
AgjA, d. 8, cryst. powder,— Gives Test 303. 

|HandelicAc,Fh.CHOH.CO,H.— Rhombic cr^'st., 16 pt 9 inlUOpt. 
aq.at20°; s, eth.— Gives Test 302 1—Pist, or hoUpd w aq, and 
MnO, gives odor of bitter almonds I — j>gA. cryst. ppt., tbl. fr. h. 
aq.; BaA,. s. 12 pt aq. at 24°. 

Citramallc Ac (racemic), CO,H.CH,.C(OH,He).CO,H.— Glassv deliq. 
cryst, V. 8, aq — ,\t 200° givfs citraconic anhvdride, — Give? 'lest 
302 — CaCl, added to NH, salt gives floe. ppt. in cone, sol.- Scalv 
fr h. dil, sol, 

HeBOulic Ac, (HO)rC.(CO^^— DeUq, ndl,, v s, aq.: a. eth.— Re- 
duces ammon. AgNO, sol, when warmed.— Ba, Ca, Pb, and .Ag 
salts V. d. s. c aq. — Ag,A dec. by boiling w. aq., oxalic ac. being 
among the products. 

J'-Tetrahydrophthalic Ac, CsH,,0, (dried i. v)—Lfts fr aq.; e.s. 
aq.— u\id. by alk. KMnO, to adipic ac —At 100° gives anhy- 
dnde, m. p. 74°. — BaA+aq., gran. ppt. — Gives Test 304. 

i,3,3-TriiiietbjlpentaaedioI<2, 4)-dioic(i.'5) Ac (lacemic), C,H„Oy 
— (Anovid product of camphoric acid ) Lust lftB,c- s aq,.«lc., 
or eth.— Heated to 220° dec to water, ieobutyric ac. (odor and 
Test 311 T), CO, ete — Ag.A ppt. 

^J-Uethjlmalic Ac, CO.H.CHMe.CHOH.CO^.— Pr. fr. acetic eth., v. 
8. aq. or ale — Gives Test 302 — Heat gives citraconic anhy- 
dride, et? —BaA+2J aq lit d a aq. 
lie Ac. Ph.CH{CH; 
quinine salt 178°. 

Diethylmalonic Ac, Et,.C.(COjH)..— Pr , v s. aq, or eth.- Gives 
Test 303 at 170''-S0°, forming CO, and diethviacetic acid,— Zn 
salt cryst. ppt. ^CaCl, precipitates cone sol of NH, salt. 

HethrUsopropylmaloDic Ac, (He)(Pr).C.(C03),.— S. aq.— Gives 
Test 303 — CaA, v, d. s aq, : Ag,A ppt. 

[-|-]Tr(T)icAc, Ph.CH(CH,OH)CO,H.— Pr. fr, eth, S, h. aq. M. p. 
of quinine ^t lR6°-7°, Less s, dil, ale thansa1tof[-] tropic ac. 

B-Dimethylglutaiic Ac. (maleuoid), CO,H.C^H-^rH-— 'Tricliuio 
cryst. — 100 pt. aq. at 17° dissolve 4.1 pt. — Acetylchlonde gives 
anhydride in the cold, b. p. 272°. 
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- >Trioiy6luUrie Ac, CO:H.{CHOH)pCO,H.— Cryat. fr. iico- 
i; V. a. aq. or ale. — AgjAppt., m. p. w, dec, 173°.— Gives Test 



-V. s. aq.oreth. Givt 



fHaleic Ac, COjH.CH:CH.CO^.— MonocUnic pr. a. in 2 pt. &q. at 
10°, Gives Test 901 w. h. bromine water, but does not add Br 
easily in CClj sol. — Heatinp in vacuo above 100° ^ves solid anhy- 
dride, m. p. 56°-7°. — At 200° in tube gives (umanc acid (d. s. aq., 
sbl. at 200°).^Aq. sol. gives ppt. w. BaO,H,; PbAc, gives ppt. 
Noppt. w. CaCl,.— t Place 0-1 grm. acid w. 0-2 cc. aniline in a 
test-tulie w. 10 cm. glass tube as return condenser. Heat 1 hr. 
at lf»0''-200°. Cfyst. fr. 15 cc. bdling ale. Cool, filter, wash w. 
2cc, cold ale. and recrvstallize fr. 10 cc. boiling ale. Dir at 100°- 
110°. Gives phenylaspartic-anil. white cryst., m. p. 2d9°-I0°. 
bcnjl-^-oxyTalerianic Ac, Ph.CtH,.CHOH.CH^CO^.— E. s. aq.; d. 
8. c. eth. — Dec. on dist. — BaA, + aq,, Ifts. d. a. aq.; AgA curdy ppt. 

tnuiB-Tetramethylenedicarbonicd, 2) Ac, C,Hr(CO^),. — Lust. ndl. 
fr. HCl. Goes emiiy into anhydride, m. p. 75°. 

B. aq. 

t BUlonic Ac, CH,.(CO,H)r— Cryst. s. in less than 1 pt, aq. ; 8. eth.— 
Test 303 gives CO, and acetic act — Fuming nitric acid causes 
evolution of CO,. — t Boil 1-2 cgrm. in a test-tube w. 3 cc. acetic 
anhydride for 3 minutes; then dilute w. 3 cc. acetic ac. A vel- 
lowish-red sol. w. yellowish -jpcen fluorescence will be obtained. — 
Ag)A stable cryst. ppt.; CaA+2H,0, aim. i. c. aq. 

Glutaconic Ac, CO.H.CHrHC:HC.CO,H.— Pr. e. s. aq. or eth.— 
ZnA less s. h. than c. — Ag^ d. s. h. aq. — Long boiling w. \'a 
6.txt\\ chloride gives anhydride, m. p. 87°. — Reduction w, Na 
amalgam gives glutaric ac. 

i-Halic Ac, C,H„0,.— Ciyst. Not deliq.— Reactions as for [+ ac] 
(a. m. p. 100°.) J 

DiaUrlmalonic Ac, {C^,),.C.(CO^,.— Pr. e. s. aq. or eth. Gives 
Test 303 and 304.— CaA (at 100°) e. 8. aq. ; Ag:A d. 8. c. aq. 
yromucic Ac, C.HjO.CO^H. — Sbl. fr. 100° in ndl.— S. in 2S pt. a<j. 
at 15°. V. s. h. aq. ; e. s. ale. or eth. — Pine splinter, soaked in 
cone. HQ and hold in vapor evolved on heating dry NH, salt in 
test-tube, becomes deep red 1— Sol. in cone. H,SO, warmed w, 
trace of isatin becomes violet-blue. — Aq. sol. gives reddish- veil ow 
ppt. w. FeO,.— CaA, and llaX, cryst. and s. aq. or ale. — PbA,-!- 
aq. d. s. c. aq. — hgk 1ft. 

Isosuccinic Ac, Me.CH.(CO:H)„— Pr. v. s. aq.; 100 ccaq. sol. at 0°" 
cont«ns 44.3 grm.— Test 303 gives CO, and propionic ac. (Test 
311)1— Ca, Ba, Pb. and .\gsalte v. d. 8.; Pb salt s. in x's of pre- 
cipitant. 
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t AcetoDedicarbonic Ac, CO.(CHi.COiH)y— Ndl. fr. acetic eth. which 
effloresce in the air.— V. s. ag. or ale; d. a. eth.— Aq. sol. + FeCI, 
gives violet color t Gives Test 3031 — Distil a neutral aqueous 
solution of the sodium salt and apply tests for acetone (Test 
711)todiatilUlel 

Cis-i, ]-TetramethjleDedicarboiucAc.,C,Hv(CO^r — Feathery ciyet. 
V. s. aq., aic. or eth. — Heated above 300° gives anhydride, m. p. 
re^-S".— Oxid. by KMnO, to oxalic ac.— BaA separates as 6-Bided 
tbi. on boiling a sol. in ammonia w. BaCI, sol. 



o-Ozyphenylacetic Ac, HO.CaH,.CH,.CO^— Ndl. fr. eth.; s. aq.— 
Dist. rives anhydride, m. p. 49°; b. p. 236°-8°.— Aq. sol. colored 
violet by Fea,! 



n be recryst. fr. aq. 
a-Dimethylsuccinic Ac, CO^-CMCrCHrCO^— Thick glaasy pr, fr. 
bz.— too pt. aq. at 14° dissoh'e 7-52 pt.; e. b. ale. or eth.— At 
165°-70'' gives anl^dride, m. p. 29°. — Ca salt separates from 
ammon. sol. by CaCl, only when wanned. 



-E. s. aq. I 






TetrahydroxyUrepbUudic Ac, (OH),.C,.(CO^)r- 

i. eth. No color w. FeQ,.— BaA e, a. aq. 
Hjdrocaffeic Ac, (OR),.C,Hp(CH,)rCO,H. — 6-dded tbi. fr. aq. 

E. 8. aq. Aq. aol. gives intense green color w, FeCI,! Reduces 

Fehling's sol. and AgNO, easily. 
EthyleDemalODic Ac, C^..C.(CO^,+aq.— Ndl. fr. eth., v. s, aq. or 

eth.; B.CHCT^— Gives Teat 303 and 304.— (NH.),A + Baa,givea 

ppt. almost i. c. aq. 



test 303 yielding CO, and lactic acid.— 
oid), C,H„0,.— Pr.— 100 pt. aq. at 17" 



[esotartaric Ac, (HO),.C,a.(CO^,.— (Cryst. w. 1 a<).)— Tbi. e 
less than 1 pt. c. aq.^KHA much more ». than acid tartrate o 



Test 31 



Uesotortaric _._■__ . . 

. Gii-ea 

. — Opt. i. — For microchemical tests cf. R. 17.69. 
Phenvlglyceric Ac, Pli.(CHOH)pCO^.— V. a. aq. or ale: d. s, aba. 
eth.— Gives Test 302, decompoong at IflO° to CO, and a-toluvHc 
aldehyde.— CaA, -4 aq. d. a. c. aq. 
Olutiaic Ac, CO,H.C: C.CH,.CO,H.— E. a. aq., ale, or eth.; i. ba, 
—Gives Test 303 and 304.— PbA ppt. 



ze= by Google 



l..^;pr 



abLlSOd. 
160-3 



15Sd. 
15M. 

d.ieo 

lS»-9d. 



GENUS III, DIV. A, SECT. 

(OBDBR I, SUBORDER I.) 



Galactowcarbonic Ac, HO.CHr(CHOH),.CO,H.— Ndl., a. aq.— Fumon 

pves an aohydride. — Gives Test 302. 
Homogeatisic Ac, (HO)^C,H,.CH,.COjH.— V. a. aq., ale, or eth.— 

FusioD gives anhydride of m. p. 191°. — Gives transient-blue color 

w. dil. FeCI,. — KOH fuajon gives hydroquinone, etc. — Ctyst. 

effloreace over H^O,. 
p-Omtieiirlacetic Ac, HO.C,H,.CH,.CO^.— Flat ndl., s. c. aq.: v. e. 

8. n. aq.; s. ale. or eth. — Sol. gives pale-violet color w, FeCI,, 

changing quickly to a dirty grayish green. Dist. w. CaO gives 

CO, and p-cresol. (From urine.) 
Digl;collic Ac, CO,H.CH^O.CHrCO^ + Aq.— Rhomb, pr., e. s. aq. 

or ale— Dist. w. dee. giving glycollie ac., trioxy methylene, CO and 

CO,. — BaA.i.aq.; Ag,S, gray ppt.; CuAblueppt. 
I-Cuuphorooic Ac, C^„0,.^ — Cryet. a, in 17 pt. c. aq.; v. s. ale; e. s. 

etn.—CO, and isoDutyric ac. are among products of alow dist. 
ds-i, 1. 3-Trim«thTleiietricarbaiiic Ac, C,Hr(CO^)j (dried at 120<^- 

— E. s. aq. or ale. — Ca salt less s. h. than c. ; AgjA amorphous ppt. 
a-Ozyadipic Ac, C0,H.CH,.CHOH.C0:H.— Sbl. undec. E. s. aq. 

aTc, or elh. 
Trimethjrlaucciiiic Ac, CO,H.ClIe,CHHe.CO^.— E. s. aq. or bi. — 

ZnA, mic. pr. e. s. c, aq., but ppt'd by boiling the sol. — Prepare 

the anilic ac, m. p. 134^, and the anil. m. p. 12fi°. 
i-Trioiyglutaric Ac, CO.H.(CHOH),.CO^— Tbl. fr. acetone. V. s. 

aq. or h. ale. Gives Teats 101 and 302. 
HezamethyleDetricaTboiiic (1,4,4) Ac, C|H„0^ — S. aq.; d. s.eth.— 

Dec. at 200°. Gives Test 303. 
Phenylmalonic Ac, Ph.CH.(CO^^— Pr 

eryst. ppt,; Ag,A curdy ppt.— Fumoi 

ac. (Test 303). 
t Citric Ac, CO,H.CH^C(OH)(CO^.CH,.CO^— Cryst. w. 1 aq. in 

rhombic pr. (Dry at 130° for m. p.) S. m 0-75 pt. c. aq.; v. a. 

ale: 100 pt. c. eth. dissolve 2-26 pt.— Gives Teat 302.— Hot cone. 

HjSO, gives yellow color, but does not char.— CaCl, ^' " '' 



., alc.oreth. — CaX. 
!>t ana phenylacelic 



c^t. ppt. 



th neutral ^kali citrates when the sol, is boiled for a 
only after some hours; an allcali citrate 
sol. after being made strongly alkaline w, NaOH gives an 
amorphous ppt. immediate ly.-^a,Aj is soluble in HCH, in ACj 
in citric ac, in NH.O, and in alkaline citrates.— We utral alkali 
tartrates and oxalates give an immediate ppt. w. CaCl,; calcium 
oxalate is insoluble in acetic acid. Malic ac. and neutitil malates 
give no ppt. w. CaCI. unless ale is also added. A cone. sol. of 
citric ac, or of an alkali citrate acidified w. acetic ac, gives no ppt. 
when treated w. a 5% potas^um. acetate aol. and ale. (dil. fr. 
tartrate)].— Gives color reac. 314 ! 

(rac)-Triozyglutaric Ac, CO,H.(CHOH),.COiH.— Cryst. fr. acetone 
V. a. aq. or h. ate. 

t, i-Tetramethylenedicailionic Ac, C,H,.(CO^r— I*r. fr. eth. E. s. 
aq.; s. eth.— Gives Test 303 at 210°.— Ba, Pb, and Ag salts 
are ppts. 

[+ or -] Talomucic Ac, CiH|,Os.— Mic. 1ft. fr. acetone; e. a. c. aq. 
or h. ale— CaA (at 105°), d. a. h. aq. 

Ethenyltricarbonic Ac, (CO,H)rCH.CH^CO^.— Pr. e. s. aq., ale, or 
eth._ Test 303 gives CO, and succinic ac. ^Test 320 !). CM) ™d 
Zn^ are more s. in e than in h. aq. ; Ag^ is an amorphous ppt. 

Diacetylmiccinic Ac, CO^.CH(HeCO).CH(lteCO).C0,H.— Ndl. b. aq. 
or ale; d. 3. eth. — Heated w. H(^ pvea carbopyrotritario ac. 

Tartronic Ac— See m. p. ISH'-T'. 
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QENUS III, DIV. A, SECT. I. 

(OKDBB I, BCBOBDBE I.) 






cut. SOLID ACIDS. — Colorteas and genenlly aoluble <cf. note, p. 88} in 
uiv. 50 parts of cold water. 



16ft-7 
166-7 
167d. 

167-5 
168-70 



169-71 
172d. 



brown ppt. on boiliDg w. x'a FeCL. — CaA-aq. s. in 45 pt. aq. at 
18°: Ag^ V, d. sL h. aq. — Wanned w. ac«tylcUoride gives anhy- 
dride, m. p. 68". 

Saccharine.— Cf. Genus V, Kv, A. 

t Quinlc Ac., (OH),.C,Hj.CO^.— Monoclinic pr. s. 2-5 pt. aq. at 9°; 
less a. ale: aim. i. eth.— Gives Test 302. — Dry distillatioD gives 
phenol, salicylic ac. (Test 319), and benzoic ac. (Test 312).— 
T Gives puiwent odor of quinone on boiling in test-tube w. dil. 
'R&O, and MnO, I— Br HUbBtitutea.— I and KOH give iodafonn 
(Test 801). — Ca and Pb salts e. a. c. aq. — Occurs in cinchona 
bark, coffee -be an.s, etc. 

Teraconic Ac, Me,.C:C(CO^.CH^C0,H.— E. s. c. aq., ale., or eth. 
— Dist. gives aq. and an anhyd. w, b. p. 270''-8ff'. — CaCl, gives 
pulv. ppt. (best on warming). 

TricaThallyllc Ac., COjH.CH.(CHrCO^^— E. s. aq. or ale. ; d. s 
— Sbl. w. dee. — CatA,.4a< ' ^. - . 

gives floe. ppt. 



-Ca,A,.4 aq.. 



I. aq.; Pb^ pulv. ppt.— FeCli 



. aq. 



at 300°.— BaA, 
lactic ac. salte. 

HsthyUUconic Ac., He.CH:C(CO^.CH,.CO^— Pr. s. aq. or eth. 
— Ba salt cryat. ppt.— Gives feat 304. 

Isocomphoronic Ac^ CJBi.O^ — Pr, a. c. aq.; e. a. alo., or eth. — 
Sbl.— Ar^.— NH,OH and BaCI, gii-e no ppt. 

Dicarboxyglutaric Ac, (CO^)rCH.CHi.CB.(CO^)^ — V. s. a<].. 
ale; d. 8. eth.— Teat 303 gives CO, and glutaric ac. (Teat 316). 
C^, Ba, and Pb salta lorm ppts. 

Prehnitylic At, Me,. C„H].CO^.— Glassy pr. fr. ale. "Somewhat" 
H. in oq. 

td-Tartaric Ac, CO^(CHOH)rCO,H.— Monoclinic eryst.— 100 pt. 
aq. diaaolve 1.39 pt. at 20°.— E. s. ale, v. d. s. eth. — Solutions 
[ + ]. .Apply Teats 302 and 3N ! CaCI, gives volum. ppt, from 
Bol. of neutral K or Na salts, but not from solution of the free 
arid. The ppt, is sol. in minpral and acetic acids, in cold XaUH, 
and in an excess of alkaline tartrate. From rather dil. sol. it 
appears alowly and in crvst. form. — KCrH,0, pves a ppt. in 
tartaric acid aols. (farilituted by diluting with an equal vol. of 
alcohol). Neutral salts muat first be acidified with acetic ac.I 
— If to an aq. sol. of the acid or a soluble tartrate, 1 drop FeSO^ 
sol., a few drops H;0: sol. and an x's NaOH be added, a fine 
deep violet color is immediately produced, which in cone. sola, 
is so deep as to be nearly black. (Cf, AUen, I, 515,) This 
color is not given by citric, malic, succinic, or oxalic acids. 

5apbthol (8)-carbonic Ac, EO.C.^CO^— E. s. aq., ale, or eth. — 
CaA, sol, gives w. FeCl, a violet ppt. 

traiU-Tetramethylenedicarbonli ' — 

ndl.— S. in 26 pt. aq. at 20 , . _ . . 
an anhyd. w, difficulty, m. p. 50°. 

t B-EthanetetTBcorbonic Ac, C^^(COjE),. — E. a. aq., ale, or eth. 
— Gives Test 303, yieldiiii' CO, and suocinio ac. (Test 3201). 
Aq. Bol, gives ppt. w. BaCI,. 

Ozalacetic Ac, CO^.CO.CH^(X),H,— E. a. ao., ale, or eth.— Gives 
Teat 303. Phenylhvdrazine hydrochlorioe gives 1-phenylpym- 
zolon (5) carbonic (3) ac. 

Trimetbylenedicarbouic (i, i) Ac (fumtroid), (^,.(CO,H)r — Glassy 
tbL s. in 6 pt. c. aq. — Ag,A d. a. h. aq. — fi. p. (30 mm.) abt. 
210°. 
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178d. 
178-8 



189d. 
189-5 
Uld. 



GENUS in, DIV. A, SECT, t 

(OBDKB I, 8UB0BDKK L) 



Ci»-3, j'DbtieUiyltTiinethrlMiedicaTboaicC i , a) Ac, C,H,^,. — Tbl 

rather d. s. c. aq. — Above m, p, ^vea anhyd., m. p. 66°. Very 

stable towards KUnO, and Br. 
d-Hannobeptonic Ac., C,H„0^ — S. in 25 pt. c. aq. — Opt. [— ]. — 

CaA, s. b. aq.; BaA., d. s. c. aq.—Givee Teat 302. 
Glucuronic Aobyd., C,H,0,. — V. s. aq.; i. ale. — Reduces Pebling's 

sol. — Ac. syrupy and e. s. ale. 
DiacetylenediMTbonic Ac, CO^.C ■ C.C • C.CO^+«q.— Tbl. fr, 
" aq.; e, s. ale. or eth. — Tuma purplish in light. 
iCl, gives a " ' -' ' """ 



cryst., B. aq. — 



— Amman. CujCl, gives a red ppt. at S 

HethTltartronic Ac, Me. COH.( CO ^p— Rhombic 
NH, salt ppt'd by boiling BaCl,.— Gives Test 30a. 

Acehrlenedicarbonic Ac, CO^.C = CCO^. — (Crvst. w. 2 aq. — 
(>yBt. efBoresce in air; lose aq. of cryst. over JtjSO,), — V, s. aq., 
ale, or eth.— Gives Teat 304 eaaly, la reduced to Buccinic ac 
(Test 320) by Na amalgam. — Ag. salt v. unst^le. BaA+aq., 



■. aq. 



iuccinic Ac. (fumamid). 



CO^CHEtCHHe.COJS.— 
CaCl, 



A h% sol. ot Na,\ gives w. c. CaCI, no ppt., but w. 
cubical cryst., CaA, which disappear af^in on cooling. 

Ozyphthalic Ac,C,H,.(0H)(C0jH),{4 :i ra).— Givesanhyd. on melt- 
ing. —Rospttess. in 32 pt, aq. at 10°; B.eth.—Aq. sol, reddish yel- 
low w. KcCl,.^Fuse for a short time w. aome resorcine at 200''- 
Fusion s. in aq. w. greenish fluoreacence; KOH turns to dark 
yellowiah red, 

Oiytoluic Ac, C.H,(0H){Me>(C0,HK6 ; i : a).— Ndl. e. c. aq.; 
V. 8. eth.— FeClj gives light4>rown ppt. — CaA, v. a. aq. 

I, r,i-TrimethylenetricaTbonic Ac, C,Hr(CO,H)^— Pr. fr, aq. — 
Gives Test 303. 

t Succinic Ac, CO^.CH,.CHj.CO^.— Monoolinic pr., s. in 14-57 
pt.aq.at20°, orin0-826pt. at 100°; s. ale.; d.s.eth.; i. CHCl, 
or OS,. — I>istila at 235 giving anhydride 1 Buma w. blue 
amokeleas flame. — CaCl, gives white crvst. ppt. only in cone, 
sols, of alkaline salts. Ppt. b. in aq., Ae, HOI, or hot NH,C1 
sol.; i. ale. — Although not an a-hydroxy acid, gives a somewhat 
similar coloration in Test 302.— Apply Test 3201 

iMsaccharic Ac, C^,gO,. — ^Rhombic cryst., e. a. aq. or alo.; d. B. 
eth. — Aq. sol. sho^va birotation. — Dec. on dist. — Ag^ ciyst. 
ppt. which gives silver mirror on wanning w. ammonia. 

Tartronic Ac, HO.CH.(CO^,. — (Cryst. w. 4 aq.)— Pr. fr, eth., 
e. s. aq. or ale; d. e. eth. when not anhyd. — Sbl. at 110°-120°. 
—Gives Test 303, yielding glycolid (m. p. 220'')_.— BaA (at 100°), 
floe. ppt. changing to 1ft. v. d. s, h. aq.; Ag^A cryat. ppt. d. 8. 



, 3) Ac, C,H,,0^ — Hygroacopio 



L. aq. 
Cyclopentane-tetracarbonic(i, . _. 

cryst. maaa. Gives Test 303. 
(^•3,4-Dicarbozjl-hexanedioic(i,6) j 

aq. — 100 pt. aq. dia. 27-4 pt. at 1 

anhyd. — Ag,A, amorph. ppt. 
t Oxalic Ac (Anhydrous), CO,H.CO^. — Octahedra. Takes on 

water quickly. — 8. aq. — For reactions see the hydrated acid on 

p. 42 of this section ! 
tAconitic Ac, C0,H.CH,.C(C03):CH.C0^.— Ltt. mod. s. c. aq.; 

V. a. ale. ; e. a. eth. (dif. fr. citric ac.).— Sol. boiled w. i'b Ca(OH), 

sol, jpves no ppt. (dif. fr. citric ac.). — BaA,, s. in 24pto. aq.: 

Ba,A, is ppt.; Zn^j, i. aq.; Ag^A, floe. ppt. fr. (NH,)^ and 

AgNOj.— ^ives Teat 304 (and 001 slowly, hot).— Reduced by Na 

amalgam to tricarballylic ac. 
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199-200d. 
19»-200 



109-200 

aoi 

abt. 200 



2ied. 
218-20d. 



D 10 pt. c, aa.; 
._3, yieldiDgCO, 
and Uobutyric oc. (cf. Test 311). 

TetrsmethylmicciDic Ac.— (Cf. Div. A, Sec. 2.) 

Tetramethyleaetetrmcarbonicd, i, 2, a) Ac, CtH,.(CO^.. — V. e. s. 
w^., ale, or eth. Gives Test 303. 

Protocatecfauic Ac, (0H)^C^C0,H.(3 : 4 : i).— (Loees water of 
cryrt. at 100°.) — S. aq.; v, s. ale; mod. 8. eth. — Aqueous sot. + 
FeCli becomes blue-green; on adding Na,CO, chaugea to dark 
redl— PbAc kivcb ppt. s. in dil. ic— ^teducea ammon. AgNO,, 
but Dot Fehunx's sol. — On distil., or NaOH fusion, gives pvro- 
oatechin and CO, (cf. Test 416). 

Compbenic Ac., C,gH,,0- — E. s. aq. or eth. — Ba salt, v. e. s. aq.: 
¥ti^ (at 100°). 

3, s-Diozybenzoic Ac, (HO),.C,H,.CO^— Ndl. or pr., e. s. aq., ale, 
or eth. — FeCli Kivea deep-blue coloration 1 On h^tins w. Fe('l] 
sol. gives CO, and odor of quinooe. — BaA,, v. s. aq.: FbA„ v. d. 
B. aq. — Reduces ammon. AgNO, and Fehling's sol, when warmed. 
— On distil, dec. to CO, and hydroqiunone. 

CampluMC Ac, C,^,,Op — Ciyst. v. b. aq., ale, or eth. — Gives off CO, 
at 300".— Ri,A, (at 100") ppt.; B&A eryst., e. a. aq. 

Camphanic Ac, C,H|,0,.CO,H.— Sbl. fr. 110°.— S. aq,; e. a. ale. or eth. 

t Tannic Ac, C.^.O,.— Cf. Ill, A, 1, m. p. 210"'. 

Hraaconic Ac, He(CO,H)C : CH.(CO,H).— Ndl. fr. aq. or ale ^, in 
37pt. aq^fttlS"; v.B. hot.— Sbl. undec! Does not give Test 304 
easUy. Warmed w. acetyl chloride gives citraconic anhyd. — NH, 
sfdt gives brown floe ppt. w. FeCl, (i. h. or in x'a of reagent}.— 
Ca and Ba salts mod. s. aq. — PbA and Ag,A ppts. 

a, 3-IHoxybenzoic Ac, C^,(OH),.CO,H.aaq.— S. aq.— Gives blue 
color w. Fea„ changing to violet w. Na^,.— Ba and Pb salts 
V. d. 8. aq.— Distil, gives CO, and pyrocatechin. (Cf. Test 416.) 

t Racemie Ac, CO,H.(CHOH),.CO,H.— Tricbnic crvst. containing 1 
mol. HjO which effloresce in the air!— Hydratetfac. s. in 4-84 pt. 
aq. at 20°, or in 48 pt. c. ale- Gives Tests 302 and 314 1 Ppts. 
CaSO, sol. (unlike tartaric ac.) ; ppt. s. in dil. HCl and reppt'd at 
once by NHjOH (dif. fr. tartaric).— BaA, 2i aq. aim. i. c. aq. — 
Ag>A. less a. than tartrate. 

S-Oiy-3-toluic Ac, Me.C^,OH.CO^.— Tbl. fr. h. aq. "Mod. s. o. 
aq." — Sbl. — PbA, cryst. ppt.; CaA,.2 aq., pr. e. a, aq. — IKst. w, 
CaO gives CO, and m-cresol. 

B-Dimethylsuccinic Ac (fumaitiid), (CHlIe)y(CO,H),.— Pr. fr. aq.; 
i. CHCI,. — Acetyl chloride gives anhyd. w. m. p. 43°. 

t GaJIotannic Ac, C|,H|„0| (?). — A light buff-colored powder or scales. 
Taflte very astriDgentt— S. e aq.;leas s. ale; i. abs. eth.^1 drop 
FeCl, (10% sol.)+20 cc. aqueous tannin sol. (1 ; 5000) gives a 
color that is deep blue by transmitted light 1 Gelatine soH gives 
immediate wltite ppt. ! — (The last two reactions distinguish from 
gallic ac.) Alkahne sol. quickly absorbs O and becomes brown t 
At 210° gives CO,, pyrogallol, etc.— The salts are amorphous.^ 
Reduces AgNO, sol. on boiling. 

tranB-3, 3-DiniethyltilmetliyIenedicarbonic(i, a) Ac, C,Hi,0,. — Pr.e. 
s. h. aq. ; d. s. eth. ; aim. i. CHCI,,— Stable. Heating alone gives 
no anhyd. 

a-Tiimellitic Ac, C,H,.(CO,H),(i a, 4).— S. h, aq. or eth.— Gives an 
anhyd. on fu^on. — Distil and test distillate for phthalic anhyd. 
by Test 318-1 1— Ba^,. d. s. aq.— Ag,A, ppt. d. a. aq. 
I, I, 3, 3-HezainethylenetetracailM>iiic Ac, Cw^,,Oa. — Pr., s. e aq.; 
e. 8. h. ale; d. s. eth. — .^,A gelat. ppt. — Dec. on melting to CO, 
and dicarbonic acids. 
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SOUD ACHJS.— Coloriea 



236 (h. h.) 

237d. 



3, 5-DiOCTlwnioic ACy <HO)^C,H^CO^ii aq.— Pr. mod. 8. e. aq.; 
e. a, ale. or eth. — Gives no color w. I-'eCS, and no ppt. w. PbXc. — 
Fiirion w. S pts. NaOH gives resorcine (Teat 418). — Givea deep- 
red color on beating at 140° w. 4 pte. cone. H,BO,; ppt'd green 

a-3, 4-DicarbozTl-tiezRnedioic(i, 6) Ac, CgH„0.. — Lft. fr. aq, — 100 
pt. aq. disBofve 11-8 pt. at 19°; v. b. ale; d. s. eth. 

T-Beaienetetracarbonic Ac., C,p,.(COiH),.— Cryst. w. 2 aq., which it 
loeea above 100°. E. b. aq.— Aq. sol. not easily extracted by eth, 
— In melting givea an anhyd.— Crvatala resemble prehnite. — 
R>^, i. aq.; Me.A, m. p. 104*-8°; !ife^, m. p. 1 TG"-?*.— Aq. sol. 
of acid givea a cryst. ppt. BaA,4-H,U when warmed w. BaCljBol. 
(Dif. fr. 1, 2, 3, 5 acid.) 

a-i,3, 3, S-Benzenetetracarbonic Ac, C,H^(CO.H)j. ^E. a. aq. — 
Cone. HCl ppt'B fr. aq. Bol. in short ndl. dn meltinj; fonns an 
anhydride.— Gives floe. ppt. w. PbAc,; fioc. pp. w. CaAci on heat- 
ing; floe. ppt. w. BaO,H„ but none w. BaCT,. 

B-Benzenetetracarbonic Ac, (Pyromellitic Ac), C^p(COtH),. — ^In 
melting gives an anhydride.— Triehnic tbi., 100 pt. aq. duaolve 
14-2 pt. at 16°; e. s. ale— Sbl. giving anhyd. m. p. 288°.— C«, 
Pb, and Ag salts are ppts. — Mc,A, m. p. 138 . 

HeUitic Ac, C,.(CO^)^'-Fine silky ndl., v. e. a. aq.; e.s.alc. 

(>)-'t 3> S-Trimesic Ac, C3p(C0,H)r — Pr. fr aq. — "Moderately" 
a. e. aq. ; v. s. ale. — ^1. below 300° — Ba^,- aq., lustrous ndl., 
aim. i. c. aq.; v. d. s. h. aq.; Zn^A, pr, alm.i. c. aq.; AgjA, vtdum. 
ppt.— Me^, m. p. 143°. 
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DIVISION A, SECTION 2,— SOLID ACIDS NOT SOLUBLE IN COLD 
WATER. 



Naut. SOLID ACIDa— Colorlpss and generally not soluble (cf. note, p. 38) 
^"■■'" in 50 parts o[ cofd water. 



19-4 
21-3 
24-4 



26-7 
2S-S 



tOleicAc, C,3„0,.— B, p. 232° (20 mm.).— G.0'890S"-'A-— Gives 
Tests 304 and 901 ! Absorbs O from the air.— Fused in a test- 
tube w. x'b of moist KOH in a bath the temperature of whicb is 
gradually raised from 3O0°-32O°, is converted almost quanti- 
tatively into potassium palmitate, acetate, and H. — Dilute one 
volume of the nitrosyl-suiphuric ac. reagent described on p. 13 
nith one vol. of aq., and shake the mixture in a teat-tube with 
an equal volume of the oily acid, keeping it well cooled with run- 
ning tap-water. Set the tube aside in a beaker cont^ning cold 
water for 15 minutes. A solid mass of elaidic ac. (m. p. after 
purification Sl^-Z") soon separates. 

Rlcinolcic Ac, C,>H„Op— B. p. 250° (15 mm,).— Gives Tests 304 
and 901. ^Treatment w. nitros^-i-sulphuric acid, as described 
under oleic ac , gives ricioelaldic' ac., m. p. 50°. — Polymerizes 
easily 

EtbjletherBalicylic Ac, EtO.C,H,.C0^.— D. s. c, 



iJaA, 



aq.— 



DmbelluUc Ac, C||H„Op— Crjst.- B. p. 275°-80° c. — (An ac. fr. 

fat of Califomian Laurel.) 
2-Methylpenten(j)-oic(i) Ac, C^.A-— B. p. 213° c— V. d.s.aq.; 

e. a. eth.— Gives Test 304.— Is volat. w. steam.- AgA, ndl. or 

1ft, fr, h. aq. 
tUndecylenic Ac, Me.C^,.C,Hn.CO^.— B. p. 165° (15 nun.).— 

(From distil, of castor-oil i. v.)— G. 0-9072 "/..—BaA,. ndl. or 1ft. 

s. in 1073 pt. aq. at 15-5°. — Fuming HNO, o\id. to sebacic ac, — 

Gives Teats 304 and 901 ! 
Anacardic Ac, CnH„0,. — (From Anacardium occldentale.) I. aq.; 

c. a. ale or eth.— .\gA (at 100°) ppt. fr. ale. sol. by AgNO,, 
Dibeptylacetic Ac, CH(C,Hul,.COOH.— Cryst., aim, i. aq.; v. e. s, 

ate, eth., or bz. — BaA„ fine ndl. fr, ale.; i. aq. 
Undecylic Ac, C„H„Op— Scal.v cryst. tnaas.— B. p. 212;5° (100 mm.). 

— Feeble odor like caproic hc. — BaA„ v. d. s.; AgA, i. aq. 
Triethyl MethanetricMbonate, HC.(CO,Et),.— B. p. 253°,— Ndl. or 

pr — ' ' l3 saponified at 0° by KOH to alcohol, CO,, and malonio 

ac." I t*. in NaCO, sol. 
Acetylperox'de, (Me.CO)^CL.— Flat cryst. w, odor like ozone. 

''Somewhat" s. aq. — Eitremely explosive.— NaOH pves Ac. 

and sodium perosidc. 
Hexahydrobenicric Ac, C.H„.CO^.— B. p. 233°.— D. a. aq.; v. a. 

ale. or eth.- ZnA, much more s. in n, than in h, aq. — Volat. w. 

Cbmamenylpropionic Ac, Ph.CH,.CH:CH.CH^CO;B. — Tbl. fr. Igr. 

—Gives IV-t ■ 04.— B.'iA,, d. s. aq.; AgA ppt. 
tCiqwic Ac, Me,(CH,),..COfl.— B. p. 268-4° c— Feeble odor like 

perspiration.— .*lm. i. c- aq.; v. d. s. 

soluble.— i>aA„ Itt. fr. h. aq.— G. OW 
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43-4 
43-6 



Hypog«ie At, Ci^»0^— Ndl. e. s. ale— B. p. 236° (15 nun.).— 

OxitUies in aiT.--Nitrous acid (cf. oleic ac.) gives giudic ao., m. 

p. 39°. Gives Test 304. 
Hezen-a-oic-(i) Ac, C^.gOp— Ndl. d. s. aq.— Adds Br, in CS, sol. 

(Tert 304).— BftA, + Ii aq,, lit.; e. s. alp.; AgA, ndl. Ir. aq. 
t Enicic Ac, C„H,,.CO^.— Long ndl. tr. ale. H. p. 264° (15 mm.). 

Gives Test 304 f— Heated to Tusion w. dil. HNO, and treated w. 

NaNO] gives geomet. isomer, brassidic ac, which aft«r cryat, fr, 

ale, melts at 60°.- ITda,, e. s. h. eth. or h. bz. 
p-Hethylenedihydrobeazoic Ac, CH, : C,HpCO^.— Ndl. fr. Igr. S. h. 

aq.; e. s. ale. or eth. Gives Test 304.— AgA silky ndl. 
OzyhjpagKlc Ac, CiaH^Ot. — White mass. — Boiling alkalies ^ve 

dioxypalmitio Ac, 
o-Toluic Anhyd., (Me.C^,.CO)rO.— B. p. a. 325°.— Cryst. tr. etii. or 

bz.— Ttal 307 gives ac. w. m. p. 102^, v, d, s. 0. aq. I 
tr-Hefliylhydrocinnamic Ac, Ph.CH,.CHHe.CO^— B. p. 272°. Lft. 

V. d. B. c. aq. — AgA, cryst. ppt. 
Tddecylic Ac, He.(CH,)„.CO^ 
a-Ethylcrotonic Ac— C^,,0,.— Cryst.— Sbl.—D. s. aq.— Fuaoa w. 

KOH gives acetic and butyric acids. (Teat 311.) 
Ethylphenylaeetic Ac, Ph.CHEtCO,H. 
t Benzoic Aahyd., (C,H,0),0.— B. p. 360° c— Rhomb, pr. i. and 

very slowlv attacked by c. aq.; g. ale. or eth. For beoavior on 

titration ef. p. 37, Test 307 (rives ac, (ct. Test 312) w. m. p. 

121°, neariy i, c. aq.I 



t Laurie Ac, C,.Ha.CO,H,— Ndl, fr. ale — Dec. by dist. imder normal 
pressure. — Son-alkali salts all v. d. s. h. aq. — BaX„ peariy lft. 

Cimidc Ac, C.^i.Op — Pr. fr. eth. — BaA,. amorph. ppt. — Unsat. 
(Test 304). 

Isooleic Ac, C,sH„.CH:HC.cd^— Rhomb, plates fr. eth.— E. s. 
ale; leas s. eth. — Zoa, cryst. fr. h. ale. (sep. fr. oleatc). PbiL 
leaa s. in eth. than Pb oleate. — Occurs in some commerrial 



-ong-cor 

f. d. B. < 



AngeUc Ac, Me.CH.MeC.COfH.— B. p. 185° (th. i.). 
dnued boiling gives isomeric tigUc ac, m. p. 64-6 . - 
aq ; e. s. h. aq. — .Spicv odor.-^'aA,+2 aq. aim. i. aln.; s. r. aq.; 
much less s. at 6O'>-70''.— BaA, + 41 aq., e. s. a<i.-— PbA, d. s. aq. — 
Fuaon w. KOH gives acetic and propionic acids (Test 311). 

Paisffluic Ac, C„H,„0,.— Lft, fr. ale— (Fr. action of fummg HNO, 
on paraRln.) 

DUsoainylacetlc Ac, (C,H„)rCH.CO,H.— Ndl. i. aq.; e. s. eth., ale. 









PalmitoUc Ac, C,^mO,,— B. p. 240° (15 mm.). Silky ndL; i. aq.; 
V. s. ale or eth. — Fuming HNO, osid. %i(jently.— Baij, crvot. 
fr. h. ale ; i. aq. — AgA, ppt., blackens in light.— Gives Test ^04. 



Stearolic Ac, 

Distils w. little .. . . 
— BaA,, ppt. fr. aq.; 



.,_. "ratherd."a. aq.;e.B. 

—Dec. on ^atlL — Ca and Ba salts^ 
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HydrocioMmic Ac, Ph-CH^CH^CO^— B. p. 279-8° (th. i.).— 

Ndl. tr. ale. or h. an. ; 8. in 168 pt. aq. at 20°.— BaA,, mod. s. ndL 

— Boiling with CrO, mixture (cf. Teat 702) gives benzoic ac. 

(ct. Test 312). 
Ricinelaldic Ac, C,^uOi.— Ndl.— Oxid. by HNO, gives cenanthic ac. 
Eikosenic Ac, C^„0^— B. p. 267" (15 mm.) (th. i.).— Givea Test 

304.— BaA,. Cryst. tr. ale. 
Pentadecrlic Ac, C,jH^O^— Dec. on diatil. — Peariy sculea. 
Ozymyristic Ac, C,.H„0,.— Pearly 1ft., e. b. ale— Dec. on distil.- 

Ca and Ba salts, pptt., d. s. h. aq. 
o-Itopropjrllwnzoic Ac, Pr.CA>CO,H. — Pr. a. h. aq. — Ba salt v. a. 

aq,— Test 905 gives pbtbahc ac. (cf. Test 318-1). 
Ricinoateorolic Ac, C.M^,. — Ndl. fr. ale. — I. aq.; e, a. ale. oreth. 

Givea Teat 304. Volatile w. very alight dec— BaA, 1ft. fr. ale; 

i. eth. — Ag\ gran, ppt.; i. eth. 
0x7p«iitadecjlicAc,C,sHB0r — Ndl.fr. dil. ale. (From con voU-ulin.) 
t Elaldic Ac, HC.(C,,h1) : HC.CH^-COjH.- Lft. fr. ale— Soli difiea at 

44°-45°.— B. p. 234* (15 mm.).— BaA,, PbA, are ppto.— (Geom. 

isomer of oleic ac.) 
i-II«tboethvIpheaetlunolc(4) Ac, llIe,.CH.CA.CH,.CO,H.— Ndl. fr. 

h. aq. — V. B. ale. or eth. — CaS, heated w, CaO gives cymene. 



t Myristic Ac, C„H„0,.— Lft. d. s. c. ale. or eth.— B. p. 196-5° (15 

mm.). — BaA, cryst. powder; v. d. a. ale. or aq.; RjA,, amorph. 

powder, 
Isoerucic Ac, C»H„0,. — Tbl. tr. ale. ; rather d. s. ale. or eth.^Adda 

Br, in glacial Ac. sol. (Test 304.) 
Dtturic Ac, C„H„Or— Small ndl. tr.alc; i. aq.— PbA„ m. p. 104°-5°. 
Haldc Anhyd., C.H,0,. — Orvst. melt under h. aq., graduallv gi%'ing 

maleic ac— Ac, obtained bv Teal 307, v. s. aq., m. p. 130°. 
Glutaric Anhyd., C,H,0,.— B.' p. 287° e.— Ndl. d. s. h. eth.— Acid 

obttuned by Test 307, s. aq. ; m. p. 97 ■ 5°. 
iBodnnamic Ac, HCPh : HC.CO,H.— Monoclinie pr. fr. Igr.— V. a. 

ale, eth,, or Igr, — Gives Test 304. — On continued boiling gi\-es 

cinnamic ac. (Test 313) and styrene.— CaA„ b. in 8 pt. aq. 
BehenoUc Ac, CsHuOr — Ndl, e. a, aba. ale— Gives Test 304.— Zn. 

dust and acetic ac, reduces t^ brassidic ac. — BaA, ppt. i. aq. and 

o-Propylbenioic Ac, Pr.C,H,.CO^.— Lft. fr. dil. ale— Test 005 

gives phthalic ac. 
*-Phenylvaleri*nic Ac, Ph.(CH,),.CO,H.— Lft. tr. h, aq., e. s. ale— 

Ba salt d. s, aq, 
Dndecolic Ac, C,|H,,0,.— Lft, e, a. ale— BaA, \ 

177° (15 mm.). Gives Test 304. 
Hai^oric Ac, C,,H„0,.— Cryst. 
ff^iycEnanthylic Ac, Me.(CH,)..CHOaCO,H.- 
Braa^dic Ac, C,,H^O,.— Lft. fr. ale— B. p. 160°_(0 mm.) —V. d. s. 

ale — Less a. in ale or eth. than ei ' 

KOH fusion gives arachidic ac, r 
m-Tolyacetic Ac, McC.H..CH^CO,H.- 

fr, h. aq, — Amide, m. p. 141° 
t Palmitic Ac, Me.(CH,)„.CO^.— Ndl. or greasy feeling scales, s. in 

10-7pt.alc.at20°;e.s.h.idc.— B.p.339*-56°d.— G 0-8527 ■'°/,.. 

— Nearly odorless and taateless. Nearly or quite neutral to in- 
dicators except in ale sol. 



: aq.— B. p. 



-PbA,^ 

1. p, 77° —Gives Test 304. 
—Ndl. e. 8. h. aq. — .^A, ndl. 
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•t soluble (cf. note, p. 38) 



Dloxyricinoleic Ac., C|,H„Or— I- aq-; v. e, e. ale. or eth. — Gii-ea 

TMt3(M. 
Tielic Ac, 

{«^-Pheoylcrotonic Ac, Ph-CH^CH : CH.CO^.— Ndl. fr. h. w^,, e. 

a. ale, eth., and bz.— GiveH Teat 304.— CaA, + 3H,0 ailky ndi. 
Itondecjlic Ac, C|»HmOj.— CaA„ cryst. ppt. 
Palmitozylic Ac, C„HuO,. — I. aq. ; e. a. abs. ale. or eth.— AgA gran. 

ppt. St. ale. 
Itsconic Auhjit., CtH,0,. — Tliat. in vacuo ^ves citraconic onhyd., m. 

p. 7.°— Rhomb, pr. (r. CHClj; v. d. a. eth. — Uoites rather easily 

w. aq to form its acid (cf. Teat 307). 
o-Etbylbenioic Ac, EtCA.CO^.— Lustrous flat ndl.— Test 905 

gives phthalic ac. (cf. Teat 318-1). 
Allociuuamlc Ac, HCPb : HC.CO,H.— Fr. or tbl. fr. Igr.— Aniline salt 

ppt'd fr. h?,. solution by aniline, m. p. 83" (Dif. fr. hydrocinnamio 

ac.)— Leaa s. e. Igr. than tsocinnamic ac —Gives Test 304. 
EikoBinic Ac, CmH„0^— I. aq.— B p. 270° (15 mm.). 
a-OiycapiyUc Ac, He.(CH,),.CHOH.CO,H,— Large plates, v. d. a. aq^. ; 

e. s ale. or eth. — CrO, mixture oxid. to cenantnol aad cenanthio 

ac. — Salts generally d. a. 
t Stearic Ac, Me.(CH,),„CO^.— Odorless, tasteleas 1ft.— IKstils w. 

dec at abt. 360°.— I. aq.; a. 40 pt. c. ale.; e. s. p eth., bz., fS,, 

or CHCL.— Doea not dissolve on shaking w c Na,CO, or deci- 

nornial KOH.— CaCl, and BaCl, give gemt. ppt w solutions of 

alkali salts. 



Honoetbyl Funtarate, CO^.C^^CO^E 



S. ale, or eth. 



Gives Teat 304. — Saponify and identify the fumaiic a 
3-Hethtoelh;lphenol(3)-aiethaiiolc(i) Ac, C,^„0,.— Ndl. fr. aq. — 

V. d. s. aq.; e. s. ale. or eth. — Volat. w. st«ani. — Aq. sol. intense 

■violetJjlue w. FeCl, !— AgA mie. ndl. d. s. aq. 
Hethoiypbenylacetic Ac, Ph.CH(OHe).CO^.— Tbl. fr Igr D. a. 

aq. or e. Igr. ; e. s. ale. or etii. — CaAj, ppt., rather d. s. c. aq. 
Camaubic Ac, C],H,.0]. — (Combined in Camauba wax.) — E, a ale. 

oreth.— PbA, (103°), ppt. m. p. 110°- 1°; i- eth. 
j'-Ethozy-J'-tetrabydrobenzoLc Ac, EtO.C,H,.CO^. — E a ale. — 

Gives Test 304.— AgA, ppt. 
a-Benzalpropionic Ac, Ph.CH ■ CMcCO^.— B p. 288° Cryst. e » 

ale, eth., or bz.— fiives Test 304 — BaA„ d s c aq 
Phenyl-i'-oxybutyric Ac, Ph.CHOH.(CH,),.CO(H.— Pr. fr. c CHa,. 

— S. h. aq.; V- e s. ale , eth.. or CHCIj.— .\q. + Ha at 80° gives. 

anhyd., m. p. 37°, — RaA,, v s aq.; AgA, ppt , i aq. 
Dioctylmalonic Ac, C|,H„Oj.— Crvst. fr bz — CaA, d. s. aq — Givep 

Teat 303. 
d-Hydropiperic Ac, C„ H,,0,. -Ndl. fr h. aa. — V. da c aq. : e a ale. 

or etn. — KMnO, oxid. to piperonal (odor liite heliotrope'), ete. 

Gives Test 304 —AgA erj-at. ppt 
i-lfcthyI-3-prop7lben»ie(4) Ac, (Me)(Pr).C.Hj.CO:H.— Ndl fr. aq.— 

Volat. w steam. — Ba and Ca salts v s aq. oralc. 
LanolicAc, C,,H„0,. — Cryst powder —L aq.or Igr — BaS,+aq. ppt. 
t PhenyUcetic Ac, Ph.CH^CO^.— B. p 265-5° c —Thin Ift e a. h. 

aq.; d. a c aq,; v e. ale. or eth. — BaAj + 3H,0, e s.aq or alo. 

BaCI, gives no ppt Warming W dil. H,SO, and MnO, gives 

benzaldchyde (bitter almond odor, Test 113). 
Arachidic Ac. C^,gO,.— Lustrous Ift, s in222pt 90% ale. at 20'*. 

(Less a. tnan stearic ac.) — Salts resemble atearat^. — Occurs in 

peanut-oil, etc. 
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HfRDlc Ac, C^sjO]. — Cryst. grains. 



ndl. (r, h, ale. — S. bi. or eth.^DoeB not dissolve in h. dil. NaOH. 
Ricinsteorox^tic Ac, C,,H„0«.— Ndl. e. b. ale. or eth.— Gives Test 

304. — BaA), volum. ppt.; AgA, gran. ppt. 
PinoTlformic Ac, C.^,,0^— Ltt. fr. h. aq.; v, a. b. aq.; e. s. eth. — 

Gives soluble KHS(>, compound. 
I-Uetbjlhjdrinden-^-Csrboiiic Ac, C„H„0,.— B. p. aoO^-SO". — S. h. 

aq.; e. s. ale. — BuA]4--l aq., ndi., v. s. aq. 



t 100". 



. 9. aq. tuma red 
; e. s. eth., bz., or CS,. — Pearly 






Lignoceric Ac, CuH,,0,. — D 

a-Benulpropionlc Ac, Ph.CH ; CUe.CO^.— Repeated p 

ac, m. p. 74°, Gives Test 304. 
HoDO-metlifl Phtlulate, (VH,0,. Examine saponiti cation products. 
a-Oxnulmitlc Ac, C„Hs.CHOH.CO^— Scales fr. ale; e. s. ale. 
Honoethfl Carbopyrotritanite, C,H:0,.Et — D. s. b. aq.— Lft. e. s. eth. ; 

e. a. ale. Distil, undec. — AgA ppt. 
^xystearic Ac, C„H„Oj.— 6-aided tbl. fr. ale. S. in 10-4 pt. ale. 

at 20°, 
Behenic Ac, C„H„0,. — .'solidifies at 78°. 
a-OzTStearic Ac, C,,H„0,.— 6-sided tbl. fr. eth. S. id 172 pt. ale. 

at 20°. 
Ketostearic Ac, C,^mOi- — Silky cryst. fr. dil. ale. — AgA, cryst. ppt. 
Ac-Telrabydro-a-Haphthoic Ac, C.^|,.CO^— Pr. fr. acetic ether. S. 

in 1052 pt. c. aq. ; v. s. ale— KMnO, + Na,CO, sol. decolorizes after 

2 min.— AgA. ppt. 
Dioxyundecylic Ac, C„H^,. — Ndl. fr. aq. ; e. s. h. aq. or ale. ; d. s. eth. 
StearoxTlic Ac, C,|^„0..— I.tt. d. a. c. ale.; e. s. h. ale— BaA, semi- 
solid ppt., i. ale; AgA cryst. powder. 
^-Benzalpropiouic Ac, Ph.CH : CH-CH^CO^.— B. p, 302° (long-con- 
tinued boiling gives H,() and «-napbtbol. Teat 402).— Ndl. fr. h. 

aq.; d.s.h.aq.; e. a. ale,, eth., or Cs,. — CaA,v.s.aq. 
Uonomethyl Camphorate, CO^.C,H„.CO,M3.— Long ndl. fr. h. aq.; 

e. s. ale. or eth.— Saponifv and test distillate for metbvl alcohol 

by Test 819. 
Glutaconic Anhjd., CiH,0,.— Ndl. fr. eth., s. in Na,CX>j w. efferves- 
cence, giving sodium (clutaconate (m. p. of acid 13S°). 
Dib«nzylaceticAc.,(Ph.CH,VCH.CO^.— Pr.tr. Igr.; i. aq.; s eth.— 

BaA] ndl. d. s. h. aq. — Heated w. CaO gives dibcDzyl methane. 
s-Dimethylsuccinic Anhyd. («), C,H,Ov. — B. p. 235°, — ^S. h. aq, giving 

s.-fumaroid acid, m. p. 124°, and a little less s.-anti acid, m. p. 195° 
Lanopalmilic Ac, C,,H„0^ — (In combination in wool grease.)— I. in 

aqueous KOH, s. in ale. 
(a) O-Hethozycinoamic Ac, lIeO.C,H,.CH:CH.CO^. — E, s. ale — 

Heat gives isomeric (^ ac, m. p, 182°-3°.— Gives Test 304. 
0-Tolylacetic Ac, Me.C,H,,CHrCO^.— Silliy ndl., e. s. h. aq.— Amide 

m. p, 161°. — Oxid. to phthalic sc by KMnU, (ef. Testa 905-1 

and 318). 
Dibenzylacetoacetic Ac, C,A,0,. 
Helisiic Ac, C^H-O^— Silky scales (fr. beeswax).- E. e. CHQ,, CS,, 

and b, ale; aim. i. c ale. or eth.— PbA„ amorph. ppt.; may be 

eryst. fr. toluene. 
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;. aq.; 

p. 184=1 
O'Dihydronttpbthoic Ac. (labile), C,|H,,Op— Tbl. it. Igr.; a. in 552 pt. 

c. aq, ; e. s. ale. or eth.— Givea Test 304.— BoUing w. dil. NaOH 

gives stable torm, m. p. 125°. 
Eikosanol(3)-oic Ac, C,H„0,.— Siiky Ut. fr. bi.-f-lgr.; e. a. ale— 

BaA, (at IWO flw- ppt. 
ToljIUobutyric Ac, C,HT.CH,.CHHe.CO^— Ndl. tr. Igr.- Ag.i, ppt 

MethylethermeUlotic Ac, o-MeO.C^..C^,.COfl.— Pr. fr. h. Igt.— 

D. s. h. aq. 
Coceric Ac, C],H„Oj.— Cryst. powd. fr. h. ale. 
o-Benzoylbenioic Ac, Pb.CO.C.H,.CO^.— Triclin. ndl. (+aq.) fr. 

h. aq. — Ignited w. Zd dust givea anthracene (Test 912). — Oriiina 

melts at 162°. 
Alantolic Ac, HO.Cj.H„.COiH.— Ndl. d. a. c. aq,; e. a. ale. or eth. — 

Loses aq. on fusion giving anhyd., helenine, m. p. 76°. 
^-Tetrahydronaphthoic Ac, C,^|,,COjH.— Ndl. fr.dil.alc; i.e. aq,— 

Adda Br, in the cold, but is not immediately oxid. by Na,CO.-)- 

KMnO.. 
4-HeUioethylpbenol(i)-methanoic(i> Ac, 

Lft. fr. aq,, v. d. s. e. aq. ; a. h. aq.; v. i 

color w. FeCI,. — Diatil. givea CO, and in-propy I phenol. — BaA^ 

p-Toluylcarbonic Ac, Me.C,H,.CO.CO^.— I, c. aq.; e. s. ale. or eth. — 
Unstable. — Cone. H,S()j + bz gives deep-red sol. changing to blue- 
violet; red ppt. on dilution.— OTid. by KMnO,. 

Benzyl-o-tolyUcetic Ac, (C,H,)pCH.CO,H.— I^rge cryst. fr. ale. 

3, 6-Diinethylpbttaalic(i, a) Ac, Me^C,H,.(CO,H),. — Pr. e. b. eth. or 
ale. " ModeratJ'ly " a. aq. 

Oxymelissic Ac., C,oHg,0,. — Fine ndl. fr. bz. 

a-Ozybehenlc Ac., C„HhO]. — E. s. high-bolting petroleum ether. 

i,3-Dimethylb«uolc(3} Ac, He,.C,H,.CO,H.— Ndl. fr. h. aq. 

Alorcinlc Ac, C;H,„0,.-l-H^ (air-dried).— Ndl. d. a. c. ao.; e. a. ale. 
or eth. Alkaline sol. beeomea cherry-red on standing in air t 
Reduces Fehling's sol. — Fumon w. 3 pt. KOH gives orcine. Dried 
over H,SO, melts at 115°. 

HetbyluWnic Ac, C,H,O.CO,H.— Ndl, d. a. aq.; e, a. ale. or eth. — 
CaA,-l-4 aq., pearly lft. i. ale. — Boiled w. cone. KOH givea potas* 
slum acetate (Test 311). 

BenivllaiTulinic Ac, C.^^O^— B. p. 230°-35° (40 mm.). Ndl. fr. 
dil. ale., v. d. a. aq. — Dec. on dist. — H,SO, sol. yellow, but after 
1 or 2 daya blue-green. — Kbrom. derivative tr. Br in Ac., m. p, 
153°d. 

Isodiozybebeoic Ac, C„H„0,. — Tbl. fr. ale, d. s. c, ale. or eth. — 
AgA ppt. 

[-] Pinonic Ac, C,^,.Or— B. p. (12 mm.), 178''-80°. 



B-Dimetbylpbenylacetic Ac, MerC^,.CH,.CO,H.— B. p. 274°.— Mod. 

8. h. aq. — CaA,-H3 aq., e. s. aq. 
Benzoylacrylic Ac, C'iHfi.C^fCOff. — Ndl. fr. toluene, d. s. c. aq.^ 

e. a. ale, or eth. — C>n tvarminK w. alkali gives acetophenone (TeaV 

712).— Heated above m. p. becomes ruby -red.— Givea Test 304, 
Diozyitearic Ac, C.,H,,0,. (from elaidic Ac.). — Alkaline ] 

gauate gives azelaic, pelargonic and oxalic acids. 
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103-4 
103-ld. 



106-7 

107-8 



Acet;lphen7l-.?-Uctic Ac., Ph.CH.(HeCO,).CH^CO^.— Pearly scales. 
— Dc-c. at 200° to acetic and einnamic ftc. (Test 313). 

o-Tolylpropiooic Ac, Me.C^j.C^.CO^.— S. h. aq.— H,SO, pvea 
o-iiiethy Ihy drindon . 

0-Toluic Ac, Me.C^,.CO^.— B. p. 259° (th. i.).— Ndl., mod. s. h. aq.; 
T. 8. ale— Test 905-1 or 3 givea phthaUc ac. (Test 318).— BaA e. 
B. aq.— Amide melts at 138 . 

I, 3-]>imethrlpheiietliaiialc(4) Ac, Me^CH^CH^CO^.— B. p. 265°. 
—Ndl. e. s. ale. orcth. — .■VgA + Aq. e. s. h. aq. 

Meconin, C„H„0, (anliTdride of meconic ac.).— Sbl.— Ndl. s. in 700 
pt. c. aq. or 22 pt. h. aq. — Contact w. alkalies gives salts of meconic 
ac. (free ac. unknon-n) ; is not soluble in ammonia. — Pound in 
mother liquors from opium alkaloids. — Heated w. dil. HjSO, and 
MnO, gives opiaiiic ac. 

(o), o-Ethoiyeinaamic Ac, EtO.C^,.CH:CH.CO^.— TbI. v. d. s. 
c, d.s.h.aq.: e. s. ale. or elh. — BaA, + 2aq. e. s. aq. — Heat gives 
^-ac, m. p. 135°.— Gives Teat 304. 

i-Piii(micAc,C,^,aO,. — Lft. fr.aq. " Rather" d.s. c. aq.; e. s, ale. or 
elh.— M. p. of oxime 150°. 

Benzoylacetic Ac, Ph.CO.CHj.CO,H,— D. s. aq.; v. s. ale. or eth.— 
Ale. sol., wiloped xiolet by FeClj I — Boiled w. KOH sol. gives ben- 
zoic ae. (Test 312), and awtophpiione. Melta w. dec. to CO, and 
acetophenone (Test 712) I Attacked by Br or alk. permanganate. 

Phenylangelic Ac. Ph.CH : CELCO^.— Ndl. v. d. s. c. aq.— CrO, 
mixt. o\id. to benzaldehyde and benzoic ae. t Gives Test 304. 

Phenylpeiiten(4)-oic Ac, Ph.C^,.CH:CH.CO^^Tbl. fr. eth., d. 

8. eth.— Gives Test 304.— CaA+3H,0, ndl. d. s. aq. 
Lanoceric Ac, C,oHuO,. — Mic. lft. fr. ale; d.s. eth. (In combination 
n wool fat). 



■Pr, ( 



aq. at 14°. — 
In CS, sol. changed by Br to 



1 1734 



14 pt. 
i. chai 



^-Dihydronapbthoic Ac, C„B.Jip- 

Oxid. by KMnO, to phthalic a 

bromanhydride m. p. 140° d. 
Campholic Ac, C,^,.0,-— B. P. 260° —Lft. fr. eth.-alc; aim. i. aq. 

Volat. w. steam. — Ppt'd fr. sol. of alkali salts by CO,.— Fuming 

HNO, gives camphoric and camphoronic acids. — CaA,+H,0, 



. 360° (si. d.).— Lft. e. s- 
7 pt. c. eth.— CaAj v. d. s. 
^al sol. of the acid is boiled 
Does not give Test 304. 



cryst, ppt. 
tAzeiaic Ac, CO,H.(CH,),.COJff.- 
h. aq.; s. in 700 pt. aq. at 15° 
gran. ppt. appeanng H-hen the i 
w. CaCl, ! ZnA, v. d. s. cryst. ppt. 
i)3i3-^ri™*t'iylcTclobeiene(i)carbonic(3) Ac, C,gH„0, 

(11 mm.).— Ndl. fr. h. aq.— Unsat. 
t Atro^c Ac, CH,:CPli.CO^.— B. p. 267° d.— Monoclin. tbl. s. in 692 
pt. aq. at 19°; s. CS,.— Oxid. by CrO, to benzoic ac. (cf. Tests 
702 and 312) !— NaA sol. gives no ppt. w. MnClj. (dif. fr. ein- 
namic ac.).— CaA, + 5H,0 s. in 43 pt. aq. at 18°. — Gives Test 304! 
m-Methoxybwiioic Ac, IIeO.CjH..CO,H.— Ndl. sbl. imdec— E. a. ale, 

eth., or h. aq.^Dist. of CaA, gives phenol (Test 414). 
i-Benzylbenzoic Ac, Ph.CH,.C,A.CO,H.— Ndl. fr. aq.; d. s. c. aq.; 
e. s. ale or eth. — CrO, mixt. oxid. to m-benzoylbensoic ac. — 
BaA,+4H,0, s. aq.; AgA, ppt., d. s. h. aq. 
Pbenylethennandelic Ac, Fli.HC(OPIi).CO^.— Ndl. fr. h. a^., v. d. s. 

c. aq. — Oxid. by h. dil. HNO, to benzaJdehyde and {Hcric acid. 
t Dehydracetic Ac (Hetbylacetopyronon), C,,H,0,.— B. p. 269-9° c.~ 
S. in 100 pt. aq. at 6°; e. b. R. aq., ale. or eth.— 1 drop 10% FeCl, 
givesvellow or orange (YO-OY) ppt. in aqueous solution [-—Sol. in 
NaOH )wle yellow.— Boil w. cone. NaOH and test distillate for 
acetone (Test 711).— Evaporation of the 
gives an amide, m. p, abt. 200°. 
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GENUS III, DIV. A, SECT. 2. 

(order I, BUBORDCB I.) 



1, s-MetbjlpTTOinucic Ac, C,H,0(He).CO^.— Ndl. d. a. c. aq .; v. e. h. 

aq.; e. s. eth. — Sbl eMtly. — BaA,, octahedra, v. e. c. aq.^Waimed 

w. cone. H^Oj + trace of isatin jsvea chrome-green color 1 
DibenzoyUcetic Ac,, (Ph,CO)pCH.CO^.— D. b. aq. ; e. s. eth.— Ale. boL 

gives reddish color w, FeCl,. Boiled w. dil. H,SOj gives b^uoio 

acid and acelopheuone (Testa 312 and 712). 
Hethylplienvlitropiolic Ac, Me.C ^.C • C.CO^.— Givea Teat 304.— Ag 

8Wt explosive ppt. 



CO,.— Ale. sol. blue w. feCI, I Reduces Ag 
o-PhenylbenKrfc Ac, Ph.C,H,.CO^.— 8.^.343".— Ndl.d.s.h.aq.; „ 

a. h. ale, — CaA,+.2H,U, a. a. aq.; ignited w. CaO gives diphenyl, 

etc, — Fuming HNO, at 0° gives nitro deriv., a. ale, m. p. Ml". 
m-Tolnic Ac, Me.C,H,.CO.H.— B. p. 263°. — Pr. fr. h. aq, s. in 60 pt. aq. 

at 100°, e. B. ale. or eth.— Oxid. by CrO, mixt. to isophthaJic " 

(Tests 905-2 and 31S). 
BrasayUc Ac, CO,H.(CH,) .CO,H.— 100 pt. aq. at 24° diasolve 0.74 

pt.; e. a. ale, or eth.— CaA + H,0, pulv. ppt. 
BenzoylUctic Ac, He.CH(C,H,0,).CO^.— Cryst. s. al<r. or eth., aod im 

400 pt. c. aq. — Boiled w. dd. HCl gives benzoic ac. (Test 312) and 

p-Ethylbenzoic Ac, EtC^,.CO^.— Lft, a. h. aq.: e, a. ale. or eth.— 

BaA, +2H,0, s. in 45 pt. c. aq.— U\id. to terephthalic ac. (Test 905 

and 31S). 
Phenozypro^onic Ac, He.CH(OPh).CO^— V. d. a. c. aq.; e. s. h. aq- 

e. s. etb.— CaA, + 2H,0, v. d. a. nlc; AgA, small ndl. blackened by 

light. 
EthylbenzoyUcetic Ac, Ph.CO.CHELCO^.— Ndl. fr. dil. ale. ; e. s. ale- 

or eth.— Boiling w. com:, ale. KOH rivea benzoic ac. (Test 312) 

and butyric ac I— Oxime m. p. 89°-90^. 
PhsnylethereaUcyUc Ac, o-PhO.C,H,.CO,H.— B. p. 355" d.— Lft. fr. 

dil. ale. ; V. s. ale. or eth. NH,\, m. p. 130°. 
o-Benzylbeiizoic Ac, Ph.CHrC^,.CO,H.— Sbl. in ndl.— D. s. c. aq.; 

e. a. eth. — Warmed w. cone. H^O, gives anthronol. — BaA,+ 

5iH,0, a. aq. 
o-Acetophenonecaibonic Ac.He.CO.Cf^.CO^. — Cryst. s. cone. H^O.. 

Hiveet taste.- With ale. NH, at 100° gives comp., m. p. 204*. 

Sol. in cone. H2SO, on etanduig fonns isometbylenephtalid, m. p. 

215°. 
Diozypalmitic Ac, C,gHuO,. — Lft. a. ale. or eth. 
m-Hethylcinnoiiiic Ac, M«.C,H,.CH:CH.CO^.— Silky ndl. (r. h. aq.; 

e. a, eth. or bi, — FeCl, gives egg-yellow ppt. w. NH, salt. — Gives 

Teat 304. 
m-MethoxyciimaiiiicAc.,MeO.C^t.CH:CH.CO^.— S.h. aq.; e.s.eth. 

—Gives Test 304. 
p-Phenyltolylacetic Ac, C,H,.CHPIlCO^.— Lft. fr. aq. ; v. d. s. e. aq.; 

B. h. aq.; e. s. ale. or eth. — Oxid. by CrO, to p-phenyltoly Ike tone, 

etc.— CaA, + H,0, d. a. h. aq. 
^-BcDzoylproplonic Ac, Ph.CO.(CH,)-CO^ — E. s. aq. at 70'>- 

Heatea above m. p. turns orauge-yellow. FbA|-(-2H,0, ndl., d. s. 

c, e. s. h. aq. 
Cuminic Ac.^He,.CH.C3,.C0^.— Triclin. cryst. v. d. s. c. aq. ; e. s. 

eth.— BaA„ lft. 8. in 100 pt. aq, at 20°.— Oxid. gives tereplithalic 

ac, (cf. Tests 905-1 and 318). 
Pynuneconic Ac, C^,0,. — Cf. Phenols. FeCl, gives cherry-red colorl 
Salicylic Ac. Acetate, o-CH,0,.C^,.CO^.— Fine ndl. fr. h. aq.— 

FeCl, gives violet color w. aq. sol, T — Saponification by hot alkailies 

givea acetic and salicylic aridsl (ef. Teate V, 311 and 319). 
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abt. 120 

d.l20 

120 or 127 
121 -20. 



o^zymetbjlbenzoic Ac, HO.CH,C^,.CO^,— Ndl, s. in 0-428 pt. aq. 
at 20°; s. eth.^In melting or od prolonged standing w. aq. gives 
phthalid, m. p. 73°. — ^alie all soluble. 



pt.c. or h.aq.— Color reac.w: sugar and H^,(cf.H. 11.274). 
Santonic Ac, Ci^„0,.—Cry3t. gradually turn yellow.^D. a. caq.; 

e, a. ale; d. a. eth.— Fusion on boiling w. aq. gives aq. and san- 
tonin. Opt. active.— Pb.A, (at 100") ppt. 
p-Totnyl-i-Propionic Ac, C^,.CO.CiH,.CO^— TbI. it. Igr., e. s. h. 

aq., ale, or eth.- — Turns red above m. p. — AgA ndl, 
t Benwric Ac, Ph-CO^.— B. p, 249-2° g.— Monoclin. Ift. or ndl— 

Sbl, eaailv, vapor producing coughing. — S, in 344-8 pt. aq. at 20°, 

or in 17 pt. at 100°; at IS' a. in 2-14 pt. abs. ale, or in 3<19pt. 

eth.— Apply Test 312! 
DiiscMmylozalic Ac, (C,H„)rCOH.CO^.— »lky fibres, a. eth.— Sbl.^ 

B&£„ d. s. c. aq. 
Cetylmalonic Ac, Me. (CH,)„.CH.(CO:,H)r— Rhomb, tbi. d. s. c. ale; 

e. s. eth.-aJc. — Bai cryst. ppt. ; Ag^ powd. ppt.— Gives Test 303. 
o-Thymotic Ac, HO.CA(Me)(Pr).CO^.— V. d a. h. aq.; e. a. eth.— 

Blue color w. FeCI,, 1 
n-Dodecanedicarbonic Ac, CO^.CCH,),rCO^.— Lft. mod. a. c. ale or 

eth. 
Lichen-gtearic Ac, C,,H,.O^CO^.— Pearly plates, i, aq.; e. s. h. bz. 

or CHCIj. — Not attacked by Br or permanganate. — NH,\, pr. fr. 

h.aq. (m.p. 106°). 



Beniallasvulinic Ac, Ph.CH;CCCO.Me).CHpCOJff.— Cryst. fr. CHa,. 

S. in cone. H^, w. red color [—After boding w. cono. KOH gi\-es 

iodoform reac. w. I. (Teat SOI). 
a-Dihydronaphthoic Ac, C„H,,0,. — S. in 321Spt.caq.— Br addition- 
product m. p. 152°. 
Flnorescine, C,,H„0rC0fl, — Ndl. s. Ac. or eth. — Gentle oxid. givea 

fluorescein I 
r, 3-Diinefliylbenioic(4) Ac, Me,.C^j.CO^.— Sbl.— B. p. 26S°.— D. 

a. h. aq.; e. a. b. ale. — CaA, + 2H,0, and BaA, + 3:H,0, e. s. aq. 
I, a, 4-Triiuethylben2oic (6) Ac, HepC,H,.COiH.— Tbl fr. Igr., v. d. a. 

c. aq. ; s. h. aq.; v. a ale. or eth. — Volat w steam. DistJls im> 

decomposed. — Ignited w CaO givea pseudocumene. 
m-lBObutylbenzoic Ac, C,H,.C,H«.CO^.— Ndl. fr. Igr.— Amide, ndl. fr. 

aq., m. p. 130°. 
m-Acetoxybnizoic Ac, C^jO,-C,Hj.CO^. — Cryat. a. h. aq.; e. a. alo. 

or eth. 
[+] Tropic Ac, Pb.CH(CH,OH).CO^.— Hard pr. fr. eth. 
Lactide, C^,0,.— B. p. 255°.— Monoclin. tbI. fr h. abs. ale, aim. i. o, 

aq.; v. d. a. ale. — Boil w. aq.^and apply Teat 302 for lactic ao, 

to the cold solution. — Dry NH, gas gives lactanude, s. aq., and 

ale. M. p. 47°. 
OiyroccelUc Ac, C.^aO,.- Lft of greasy feel, e. s. eth. or CHCl,.— 

At 160° gives anhyd. m. p. 82°. — Ag^ floe. ppt. 
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(ORDER 



12S-9 
128-30 



130-5 
130-«)d. 



133-4 
133-5 



Cttmphocarboiiic Ac, C„H,„Op— 

phor and CXJ, {Teat 715) 1 FeCl, gradTii 
first a dark blue and finally a dark gree 
stitutes easilv, giving ac. m. p 10S°. 



fPhthalic Anhyd., o-C^..(CO)i.O.— B. p. 284. 6c subliming in fine 
loi^ ndl.— Aim. i. c. aq.; s.li.aq.orc ale. — Mix a few m^rms. w. 
an equal quantity of eitber phenol or reeorcin; barely moisten w. 
cone. H^O, and fuse according to Test 402. The fused mass dis- 
sol^'es in dll. alkalies, in the Grst case nith the deep red color of 

Shenolphthalein, or, in the second case, with the strong greca 
uorescence characteristic of fluoreacein. 
p-Hrdrocumaric Ac, HO.C,H,.(CH,),.COjH. — Monoclin. cryst., e. a. h. 
aq. ale., or eth.^^>)ld sat. an. sol. t^comea blue-gray w, 1 drop 
FeCl, sol.— Reacts like tvrosin w HgN,0,.— No ppt. w. PbJic, or 
w, BaCl; — ZnA, + 2HjO, 9 130 pt. c. aq. 

Fusion gives cam- 
Kially added to ale. sol. ^ves 
(—Easily orid, — Br sub- 
giving a 
Pinonic Ac, C,H„Oi.— Crvst. fr. CHQ.; d. s. c. aq. ; v. d. s. Igr.— B. p. 

(17 mm.), 187°-S3'' 
Gly collie Anhyd., C.H^O,. Powder i.e. aq., ale, oreth.;a,h.aCNpving • 

glycoliic ac. — Healed above m. p. gives glycollide (m. p, 220°). 
^-Hethosrisocrotonic Ac, He.C(OHe):CH.CO^.— S ale. or eth. 
Gives TeBt 304, 



Cinnomic Anhyd., (C^fi)fi.~I. aq ; v. d s. c ale — Cryst. powd. 

Test 307 gives acid of Test 313. 
Acetopfaenoneacetacetic Ac, (C^,0)(C^P).CH.CO,H.— Heat gives 

aeetophenoneacetone and CO, 
a-Haphtbylocetic Ac, C|,^;.CH,.CO,H.— E. a. h. aq ; e. s. eth.— 

Ignition w CnO gives a-methvinaphthalin. 
I, 4-Dhnethylbenioic(3) Ac, HerCr,E,.CO,H. — B. p 

Ndl. V. d s. h. aq. ; V s. ale — Ca^ 

ndl. d. 8. h. aq ;m. p 186° 
a-Etbylnaphtboic Ac, EtC,,^„.CO^. 
Roccellic Ac, C.,H„0,.— (In cert^n algw.)— Cryst , i. h. 



aq. 



.OH, dissolving after 



) 300° without dec., but does 



^ll^B")-— V 

; s. NajCOj —Swells up in 

dilution w. aq.^Ag^, i aq ; CaA, i 
t Ciunamic Ac, Ph.CH : CH.CO,B 

not sublime. — Monoelin, pr. 

S inlOOOpt.aq 8120°; in4.3pt ale at20°; v s eth ; s. CHClj; 

d. s. CSj — Warmed w. CrO, mi\t oxid earily giving strong odor 

of l>eDZtudehvde. — Identify oy Test 313! 
Sebacic Ac, CO^H.(CH,),.CO^.— B p 243-5" (15 mm,) —Thin 1ft. s. 

in 1000 pt aq. at 17°, or in 50 pt at 100°: e s ale or eth.— Stable 

toward CrOj mixture — Ca^, ppt — Ignition w. BaO gives octane. 

Oxid. w. dil. HNO] gives adipic, glutaric, and succinic acids. 
^'Naphthoic Anhyd., (C„H,0)^.— D e c eth ; s h. eth. or h. bz. 

Obtain acid of m p 184° c by Tej-t 307 
CiB- (iBo) Campholitic Ac, C,H„6,.— B p 255°-6°.— Pr fr. dil. ale— 

Odor camphor-like —S 5000 pt c aq : e s ale— Unsat. — 

CaA,-H3iH,0, ndl.e s. aq ; 2n.\„ s eth.; i aq 
Sorbic Ac, McCH:CH.CH:CH.CO,H.— B p w. dec. 228".- Long ndl. 

tr h aq ; e s ale. or eth, — BaA,. silvery scales scarcely more s. 

in h. than in c aq —Gives Test 304 
07)o-EthozyGinnani!c Ac, C|,H,:Oj.— Ndl. fr. h, aq.— CaAi+2H,0, 

V d s aq.— Gives Test 304. 
MethyUtropic Ac, Me.CH:CPli.CO,H.— Gives Test 304. 
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GENUS 111. DtV. A, SECT. 2. 

(ORDBB 1, SUBOBDER t.) 



3,S-Diiii«th7lfurfiiraii«cailKinic (Uric) Ac., (Me,).C^O.CX}^~Ndl. 

B. 400 pt. h. aq.; e. s. ftlc. or eth. — Wanned w. 2 drops fuming 

HNO, and then treated w. 6 drops cone. H^^ gives cherry-ted 

color.— Br eubstituteB verv easily. — With aq. at 160°gives acetyl- 

aeetone.— BaA, + 4H,0, ndl. d. s. c. aq.; ZnA,4-8H,0 (charac 

cryst. aggregates) more a. c. than h. 
t PbenylMo^olic Ac, Ph.C:C.CO:H.— V. long hair-like ndl. fr. h. 

aq.— E. 8. ale. or etb. — Melts under h. aq. at 80°.— Boiled w. Zn 

dust in glacial Ac. gives cinDamio ac. (Test 313).— Reduced by Na 

amalgam to hydrocinnamic ac. — Salts unstable in h. sol. — Oivea 

Test 304. 
Diosysteoric Ac. (from oleic m.), C,^,gO^.— Lft. e. b. h. ale— BaA„ 

gran, ppt., i. aq. or olc. 
m-EUioxybeDzoic Ac., EtO.C^,.CO^.— Ndl. d. s. h. aq.; s. ale. or 

eth. — BaA,, e. a. h. aq. 
^'Ettaozyisocrotonlc Ac, HeC(OEt) ; CH.CO^. — Pr. s. ale. or etb. — 

Boiled vr. dil. H^O. gives acetone (Test 711). 
p-Octylbenzoic Ac, C^,,.CjH,.CO^.— Lft. tr. h. ale; v. d. 8, h. aq, — 

Ag.A bulky ppt. 
p-Propylbenioic Ac, Pr.CJBj.CO^.— Ltt. tr. h. aq. e. a. ale. or eth, — 

Oxid. by KMnO, to terephthalic ac. (Tests 925 and 318). 
Suberic Ac, CO^.(CH,)s.CO^.— B.p. abt. 300"* without dec— Ndl. 

or tbl. V. d. s. eth.; aim. i. CHCl,; s. in 704 pt. aq. at 15-5°.— 

CaA-hHjO, a. in 161 pte. aq. at 14*.— BaA, s. c aq., less s. h. aq. 

Ignition w. BaO gives hexane. 
a, a-Dimethyladipic Ac, CO^.CHMe.(CH,)^CHM«.C0^.— B. p. 321°. 

— D. B. eth. 
TriozyBteuic Ac, C|,H„(OH)pCO^.— Ndl. fr. h. aq. d. s. eth. 
Furfuracrylic Ac, C.HACH : HC.COiH.— B. p. 255''-65'' d.— Thin 

ndl. 3. 500 pt. c. aq.; e. s. eth. or ale. — S. in cone HCl w. green 

color 1 — Ba salt v. s. aq. or ale— Gives Test 304. 
Dioxystearic Ac, C„H„0, (fr. Castor-oil).— I. eth.; d. s. c. ale— HI 

reduction gives stearic ae. 
4-HetboethrIpheaol(3)carbonic(t) Ac, C,^,]Oi. — Boils w. decomp. 

— Ndl. ir. aq., v, d. s. c. aq.; s. h. aq.; v. s. dc. or eth. — Not ppt d 

in dil. sol. hy Pb.Ac,; B&A„ e. b. aq. — Lon^ fusion w. KOH gives 

m-oxy benzoic ac. 
Agaricic Ac, C,^,„Oj.— Silvery 1ft. fr. 30% ale. (CVyat. w. 1H,0 

which is lost at 100°; loses more aq. in melting.) — tielatjiiizes w. 

boiling aa., dissolves, and cryst. out on cooling. — D. b. aleoreth. — 

(Obtamed fr. Polyporus officinalis.) — BaA, amorph, ppt.; Ag^ 

(at 90°) gelal. ppt. 
t Hydrocbelidonic Ac, CO.(CHrCHrCO,H)^— Rhomb, tbl. d. s. aq. 

or eth.; i. bz.; s. ale. — Above m. p. gives anhydride (Ift. fr. dil. 

ale, m. p. 75°). Oxid. by HNOj or alk. KMnO, to oxalic and 

succinic ac. (Test 320).— BaA+2H,0, e. s. Ift.; ZnA-H2H,0, 

charae 6-sided i. 1ft, 
Beazo^rltetmnethyleaecarboiiic Ac, C,^„Or — Pr. fr. eth. v. d. s. c. 

aq.; e. s. ale. or eth. — AgA cryst. ppt. 
I, ]-Dimetb7lbenzoic(3} Ac, He,.C,^,.CO^.— Glas^ pr. tr. ale. — 

V. d. 8. n. aq. — CaA,-HH,0, mod. s. c. aq.; ignit«d w. CaO ^ves 

o-vylene Test 921. 
i-HethyIphthalic(j, 3) Ac, C,flj(IIe)(CO^,. — Anhyd. melts at 

109MO°. 
a-najihthoic Anhyd., (C„H^),0.— V, a. ale; b. eth. or bz.— Test 307 

gives a-Naphthoic ae, m. p. 160°. 
p-Hethylmandelic Ac, He.C^,.CBOH,CO^— Tbl. fr. h. aq.— Gives 

Test 302 w. FeO,. 
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p-Toluvl-o-benzoic Ac., He.CA-CO.CfH.CO,H.— V. d. 8. h. Bq.; the 

uiilicv ppt. tbat separates on cooline gjves 1ft. coutaining aq. of 

cryst.— E. s. ale. or eth.— Dec. oq diat.— BaA, + 4H,0., d. s. aq.; 

FdA,, s. eth. NaA melted w. 5~6 pta. KOH ^ves benzoto ac.-f 

p-toliiic ac. 
Acetcumaric Ac, CjHiO^CA-Cj^CO^— Ndl. e. b. h. aq.— Heated 

gives coumann (charoc. odor of ' ' sweet grass") and acetic ac. 
Diisoomytnialonic Ac., (C,H„)^C.{CO^)j. — E. b. ale. or eth.; v. d. b. 

aq.— At 175° gives CO, and diisoamy lace tic ac. {Teat 303). 
DiphenyUcetic Ac., PbrCH.CO^.— Ndl. e. h. h. aq., ale , or eth. OOt 

mLxt. (cf. Test 905-2) slowly oxidizes to bemopheoooe (Test 714). 

— Ba salt ignited w. CaO gives diphenylmethane. 
I, I, 4-TriiaBtliylphenol(6)-Methanoic(s) Ac., C,j^„0,.— Ndl. tr. diL 

ale.; v. d. s. n. oq. — -FeCl, gives transient blue w. dil. ale Bcd,-^ 

CaA,+2H,0, glassy pr. b. c. aq. 
I, 2, 4-Triinetliylbeiuoic(5) Ac, MCpCgHpCO^. — Long ndl. fr. bz.; 

d. s. h. aq.; v. s. eth.— The amide melU at 20O''-2Ol''. 

t Opianic Ac, C,oH,„0„— Thin pr. s. in 400 pt. c. or 60 pt. h. aq.; b. ale 
or eth. — Mix on a porcelain crucible cover 3 m^. of the acid, an 
equalbulkof phenol, and 3 drops codc. sulphuric acid. A strong 
red-orange color (RO-0) is immediately produced. — BaX,-l- 
2H,0, pr. e. s. aq. — Reduction w. Na amalgam gives meconin.— 
[Does not give Generic Test I.] 

t Benzilic Ac, Ph,.COH.CO,H.— MonocUn. ndl., e. s. h. aq.— Taste 
slightljr bitter. — 1 mgr. dissolved in 3 drops cone. H^O. on 
a crucible cover at once gives an intense orange-red [OR.] 
coloration which soon becomes red-violet [RVTI] about the edges. 
—Gives Test 302. — Oxid. by CrO, mixt.- BaS^ e. s. melting under 

Homococaic Ac, C^,0,.— Ndl. e. e. ale. or eth. — Fuming HNO, pves 

nitro compouna, m. p. 226°. 
4-Ox;-m-toIuiG Ac, HO.C,H,(Me).COJa.— Ndl. fr. aq.; d. b. c. aq.; 

v, 8. ale. or eth. — -Volat. w. at. — i^eCl, gives intense blue viole* 

color! BaA3 + 2H,0, 1ft. v. s. aq. 
a-Ditolylpropionic Ac, (C,H,),.CMe.CO,H.— Crv-st. fr, ale. or eth.; e. 

a. eth. or h. ale. — Volat, without dec. — Heated w. CaO givBB 

p-ditolye thane. — BaA, pulv. ppt. 
I, 3, S'Trlmethrlbenzoic Ac, }StfCfijAXfi.—E. s. ale. or eth. : v. d. 

s. aq. — Dist. undec. — Ignition w. CaO. givee memtylene {cf. Teat 

914).— M. p. of amide, 158°. 
t Adipic Ac, CO^.{CHJ-C0:H.— Boils without dec— Flat ndl. s. in 

69 pt. aq. at 15°; v. d. s. eth.; e. e. ale— ~Mav be ciyst. without 

dec fr. h. cone HNO^— Cai+HA d. s. h. ore aq.; BaX, e. s. o. 

aq., lesss. h.; Zn.A -cryst. ppt. less s. in h. thanineaq. 
Abietic Ac, C,,HuOr — (Principal constituent of Rosin.) — Cryst. fr. ale, 

easily 3. ale, eth., or Cbj. — .Salts amorph. — Addition' of a little 

acetic anhvd, and a drop of H,SO, to a CHCli sol. gives a pmpla 

color, quickly changing to intense blue. 
p-MBthoijFMlicylic Ac, HO.C,H,(OI(e).CO^— S. in 40 pt. h. aq.; 

e. s. ale or eth. — FeCl, gives sol. intense red-violet color. 
p-Benzylbenzolc Ac, Pb.CH,.C,H,.CO,H. — Ndl. fr. h. aq.; e.s.eth.^ 

CaA], ppt. CrO, gives p-Benioylbenzoic ac. 
p-Totyldiphenvhuethanecai'biinic Ac, 1te.C^,.CaPh.C^COfi, — 

d. s. c. aq.j 



PhenrlpyruTic Ac, Ph.CHpCO.CO^.— Lft. fr. CHa,; v. d. a. h. aq.; 
e. s, ale. or eth. — Ale boI. gives intense blue-green color w, FeCV— 
Gives off CO, in melting. — Na amalgam gives phenyllactic ae 
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156-7 
156-7 (r. h.) 
(C8.h,)I24-8d.) 



Stilbcnedicarbonic Anhrd., C„B,fi^.—B. p. 236° (16 mm.).— FLnd 
ndt.— Hbl. undec— 1. c. v. d. a. h. aq. ; i. Na,CO,.— Is oxid. in cold 
by KMnO, to benzoic lus. (Test 312).— JThe Iree ac. is unknown ] 

Isodehydracetic Ac, C^,0..— Ndl. fr, c. ale: d. /i. c, v. «. h. aq.— 
At 200°-245'' loses CO,.— Warmed w. Ba(OH)j splits to CO,, 
mefutyl oxide and oxymesiteiiecarbonic ac. 

Dioiymaleic Ac, CO^.C(OH) : C( OH). CO^.— Pearly 1ft., d. s. c. aq. 
or eth. ; e. a. ale. — Heated w. aq. dec. to CO, and glycolaldehvde. — 
FeCl,_gives blackish color, becoming violet upon addition of'KOH, 
— BaA + 2H,0 (dried i. v.), cryst. ppt. 

p-OniBopropylbenzoie Ac, Me,.C(OH).C,H,.CO,H.— Pr. fr. h. aq., e. a. 
ale. or eth.— Oxid. by CrO, mixt. (Test 905-C) gives terephthalic 
ao. (Test 318).— BaA, + H,0, v. a. aq.; AgA, tbl, d. a. h. aq. 

Dibenzylglycollic Ac, (PliCH,),.C(OH).CO,H.— 4-aided pr. fr. ale; e. 
s. eth. Boiled w. KOH (G. 12-1-3) gives oxalic ac. and tolueno. 

lutTOnic Ac, C,7Hj,0,. — ^Lft, fr. dil. ale. — CaA„ volum. ppt., d. b. h. aq. 

i-OiyiMiphthoic(i) Ac, HO.C,^,.CO^.— V. s, ale— Ale. sol. gives 
blue color w. FeCI^ — Fusion or long boiling w. aq. gives COj and 
j9-naphthol (Test 413). Bax. ppt. (dif. fr. ^^icylic ac.). 

x-TrimeUitic Anhyd., C,H,Or — Cryst. d. s. c, e. a. h. aq. — M. p. of 
trimellitic ac. (Teat 307), 216= d. 



IS^-^O 
159-5 



t Salicylic Ac, o-HO.C^.CO,H.— Ndl. (r. h. aq., s. in 370 pt. aq. 

ata)", V. 8, ale. oreth.; c. «. CHCI,.— Sol. in aq. (1:10,000) gives 

purple coloration (RV-VR) w. 1 drop 10% l*eCl, sol. (cf . Te«t 

401)V-Apply Teat 3191 
Stilb«ne-o-cwbomc Ac, Ph.CH:CH.C^,.CO,H.— E. s. ale. or CHa,.— 

Gives Test 304. 
Dlphenyllactic Ac, Plu.CH.CHOH.CO^.— Ndl. Fr. h. aq., e. s. ale. 

>r eth. 
trana-Pentam ethylene- 1, i-dicarbonic Ac, C,^,.<CO,H),.— E. a. h. 

aq.— CaCl, boiled w. ^MH.jJi. sol. gives ppt. 
p-Pheaoiyben2oic Ac, PhO. C„H,. CO jH,— Coffin-shaped pr. fr. CHCl,. 

— E. 8. ale. or eth. — Heated w. baryta gives phenylether. 
3-naphthoic Ac, C,^,.CO,H.— Ndl. e. s. h. ale; v, d. s. h. aq. — 

CaA,-h2H,0, nd!. s. in 93 pt. nq. at l.")".— Ignition w. CaO gives 

naphthalene (Teat 915). 
n-Phanylbenzoic Ac, Ph.C,,H,.CO,H.— I.ft. e. s. ale. or eth.— BaA--l- 

3!H,0, ndl. e. s. aq. (dif. fr. para ae.).— Oxid. by Test 905-1 

gives i>wphthalic ac. (Test 318-2). 
p-Propenylbenzolc Ac, CH,:CHe.CA.CO,H.— I.ft. d. s. h. aq.; v. s. 

dc.oTeth.—BaA; + H,0,lft-v.s.aq,— Gives Test 304. 
Hemipinic Ac, (HeO)<.CgB,.C,OH. — M. p. variea much accordintc to 

method of heating. Cr^'st. fr. h. aq. w. iH,O.^I-'eC!j pvea 

orange color w. aq. aol.— W. KOH at 220° gives protocatechuie 

ac. — NH,A + H]0 at 110° gives hemipinimide, nd!. fr. aic, m. p. 

22S''-30°, a!c. sol. tluoreacing blue. 
d-Dihydronaphthoic Ac. (stable form), C„H,gO,. — Lft. i. c. aq.; 

e. a. ale. or eth.— Easily oxid. to phlhalic ac. (Test 318) by KMnO,. 
p-Triphenylmethanecarbomc Ac, PhrCH.CKH,.CO,H. 
a-Benzoy1benzoic Ac, Ph,CO.C,H,,CO^.— KhI. in lft.— E. b. ale. or 

eth.- Fusion w. KOH gives benzoic ac. (Test 312). 
o-Triphanyhnethanecarbonic Ac, (C,H,),.CH.C,H,.CD^.— I aq.; e. 

s. ale. or eth. — Ignition w. BaO.Hj givea tri phenyl methane. — 

Dissolve 1 pt. ac. in 3 pt. cone. H,SO„ ppt. sol. w. ag.; wash ppt. 

» cold NaOH and recryst, fr. abs. ale. PhenyWthranol U 

formed, yellow, ndl., m. p. l4l''-4° d. 
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MllIjS-pOlDl 



),.— <EWed at 80°.)— Cryst. w. JH^O. 
... . _ ... =. a!c. or eth.— "■ 

gives indigo-hlue aol. t— C&A,+2H,0, d. s 
I, i-Dimethylbeozpic (4) Ac, IttfCfit.CO^ — Pr. fr. ale.; v. d. 

B. h. aq.— CaA,+2H,0 and Bai. e. s. aq. 
3-Ox^-m-toluic Ac^ HO.CcH,^lle).CO^.— Ndl. e. s. h. aq. — Intenw 

Molet color w. FeClj. — <,'aA, a. s. aq. 
p-Iwbut7lbenzoic Ac, ltt^CB.CS^C^,.COM. — Sbl. in adl.; e. s. 

ale. or bz. — CaA, tfcl. d. ft. c. aq. — M. p. o't amide 171°, ndl. fr. aq, 
AtTOnic Ac, C,,H|,0,.— Aim. i. h. aq.; « s. ate. — C&Xj+6H,0, ppt 

d. a. h. aq. — Unsat. 
DiphenylgluUric Ac, CO^.CH(Ph).CHr(Ph)HC.CO,H.— Ndl. fr. h. 

aq.; V. d. a. h. aq. 
EtbrliUciHiic Ac, C,H,,0«.— D. b. aq.—Unsat. (cf. Teat 304). 

3^ 4-TetiaiDetbrIbenz(Hc(5} Ac, Me,.CaH.CO^ — NdL .fr. tla. — 



1. ale. . 



■ aq. 



o-HrdrocinnaiDocarbonic Ac, CO^.C(H,.(CH,),CO^— NdL e. a. h. 

aq.— BaA, v. a. aq. 
DimetbTlbeDZ0ic(5) Ac, lI«rC,;H,.CO,H. — Pr. v d. & h. aq.; e. b. 

bIc. — CaA, United w. CaO gives p-xylene. — M. p. of amide 133°. 
Phenj^IsDccinic Ac, CO^.CHPtLCH^CO^.—E. a. h. aq. — (NB^,S. 

boiled w. CaG, sol. gives pulv ppt. 
PrebDitilic Ac, lI«^.CoHpCO,H.— GUaay pr. fr. ale "Somewhat s. 

JQ aq." 
Heth]rlph«iol(3)-methanoic(3) Ac, HO.C^,(Me).CO^.— Ndl. fr. 



ac,. S. 



n 7(W pt. c. aq.; e. s. h. aq.; e°. a. ale. or eth. — Aq. sol. 
- « blue-violet w. Fea,.— Ca salt v. « - - - 



Ferulic Ac, MeO.C^,OH.C^^.CO,H.(3, 4, i).— Ndl. a. h. aq.— 

Aft«r long boiling reduces Pehling^a sol. — Floo. yellow, ppt. 

w. PbAc,. 
Ciiicboic Ac, C;H,0,.— Tbl. e. s. h. aq.; d a. eth.— BaA+3HA 

silk.v ndl., d. s. aq. 
O-Hethylcinnaiuic Ac, He.C,H,.CH;CH.CO^.'— Ndl. fr. bz.— Unsat. 
s-Hethylethrlsuccinic Ac. (fumaroid), CO^.CHHe.CHEtCO^H. — 

S. in 51 pt, aq. at 16°.— BaA + 5H,0, e. s. aq. 
p-Mrthoiycinnamic Ac, MeO.C^^.CH: CH.CO^.— Ndl. a. ale— 

[+ and - } Isocamphoric Ac, C,^„0 — B. in abt. 300 pt. c. aq. 
Camphenylic Ac, C,^„0^ — ^Opt. ioact. — AgX cryat. ppt. 
d-PhenylcinnamJE Ac, Ph.CH:CPli.CO^.— Ndl. e. e. ale. or «th.— 

Unsat. "{Dom not add Br)."— Sbt. 
Oxytoluic Ac, lIe.CoH,OB.cqjH(r, 4, i).— Pr. e. a. h. aq.; t. a. ale. or 
BroBTi ppt. w. FeU,. 



Oiyloluic Ac, Me.C,H,OH.COJff(i, 6, 3).— (Loees JH.O of cr 
100°.)— Ndl.e. s. h. aq.,alc or eth. CuA, + iH.O, floe, ppt.; 
actciistic dark-green crystals fr. h. aq. — M. p. of methylestt 






Ethylmesaconic Ac, CtHjoO,.- Lft. d. 

eth. — Ca )>alt wparates in ndl. on heating 
■ethyldiphenylacetic Ac, HeCPhj.CO,H. 



t. sol. 



h. aq., ale, or 

__ _. ale— HaA- + 2ii,0, cryst- ppt.— Oxid. by CrO, mixt. to 

benzophenone and benzoic ar. (Teste 714 and 312). 
Tetraozystearic Ac, C,,^„0,.(OH),. — (Fr. oiid. of linolcic ac.) 

Silky ndl. or pr, fr. bz.— I. c. aq. or eth.; a. in 2000 pt. h. aq.; 

d. B. ale. — Alkaline KMnO, gives azel^c ae. — BaA,, floo. ppt. 
EOiyldipheiiylacetic Ac, EtCPh^CO^- Lft. fr. dil. alo. 
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GENUS III, DIV. A, SECT. 2. 

(ORDKB I 



Nsut. SOLID ACIDS.— CtdorleBB and generally not soluble (cf. aote, p. 3 
f^uiV' in 60 parU of cold water. 



lleltin^-point 



175-e 

176d. 



(r.h.)17i>-82d. 
180-1 



Terebic Ac, C,H,.0,, — Large monoclin. cryat, fr, ale; d. s. c. aq. — 

Not attacked bv fuming HNO,.— W. cone. BaO,H, sol. at 150" 

gives acetone (Test 711) and euccinic ac. (Test 320). — Pb and 

Ag salts e. s. aq. 
Fluorenecarbonic (4) Ac, C„H„Oi. — Oryst. e. a. ale. or eth. — M. p. of 

methyl ether 64°. 
I, a-NaphtheleDediMTbonic Ac, C,^^fCO,H)r — Cryst. s. h. aq. — 

Fusion gives anhyd., m. p. lOS". — BaA, d. s. ndl. 
HomophthaUc Ac, CO^.C^,.CH^C0-^.— Fusion w. soda lime gives 

toluene (cf. Test 918).— BaA, e. s. ai^. 
Cunpboioaic Anhyd., C,,Hj^p — Mm. i. c. ale., eth., or Igr. — S. in 

alkalieij (forming camphoronic ac., p. 9. aq.; m. p. 13fl°). 
OreeUinic Ac, Me.C^,(OH)rfCO;H)(i, 3, 5, 4).-€Tyst. w. 1H,0. E. 

_ ni» .1, 1-1 — 1 purple- violet color w. FeClj. — Boil w, aq. and 



test sol. for 01 



f. p. 95).— BaA,+iH,0 v. s 



eth.— Oxid. to t«rephtha!ic ac. by Teat 905-2.— Tfie amide melt^ 
at 156". Odor of methylcEter intense and agreeable; m. p, 32°. 

Oxytolulc Ac, C;H,(M«)(HO).COja(i, 3, 4).— .Slil.— Kdl. fr. h. aq.— 
Gives intense violet color w. FeCl,l CaA] + 3H,0, e. s. aq. 

i9-Triphuiylpropionic Ac, Pli,.C.CH^CO,H.— Pr. e. s. ale. or eth.— 
BaA), ppt., d. a. h. aq. 

r+lSantonous Ac, C, .,H»0~— Ndl. d. s. c. aq.; e. s. eth. or Xa,CX>, 
sol.— MeS,, in. p. 8r-S4''. 

Oxymewtylenic Ac, Me,.C,fl,{OH).CO^(i, 3, 4, 5).— Ndl. d. s. h. nq.; 
e. s. eth.— Give^ intense blue w. Fea.I CaA, + iH,0, e. s. h. aq. 

I, a, 4, s-Tetramethylbenioic Ac, Me..C^.CO,H.— Lfl. v. s. ale— Sbl. 
— M. p. of mothylcat^T 5fl°. 

m-Hemipinic Ac, C,H^(CO,H)^HeO);(i, 3, 4, 5). — Sometimea cri-nt. 
w, 1 or 2 mols. HjO. — Pr. d. s. aq. — FeClj gives orange-red ppt. in 
the aq. sol. 1 Fuaion w. KOH gives protocat«chuic ac. 

a, o-Hetbylplienylfuraiiecarbonic Ac, C,^,gO,.^SI)l. in ndl. — E, r. 
ale. or eth. ; rt. s. h. Igr. — Very ea.sily o\id. to benzoic ac. (Test 312) 
bv alkaline permanganate. Ka + iH.O ndl, almoat i. in x's of 
alkali. 

t[+]CBmphoric Ac, C,fi.,fi,.—Crvst. s, in 160 pt. aq. at 12* or in 
11-12 pt. at 100°; v. s. ale, i. CSj-— Heated in test-tube w. cone. 
HySO, evolves CX>, which buma w. pale-blue flame,— BaA + -1)H,0, 
8. m 1 pt. aq,; PbA, i. ppt. — Xa^A sol. boiled w. sol. of MnSOj gives 
ppt. which redissolves as sol. cools. — The properties of the [ — ] ac, 
except the optical ones, are like those of tne [ + ] acid, 

Veratric Ac, (M«0)^C,H,.C0,Hf3, 4, r).— Cr\-3t. w. IH,0.— Sbl.— D. 
s. h. aq.; v, a. ale or eth. Yellow color w. FeClj.— BaA,+6H,0, 
■' ' -.. aq. 



I, 3, 4-Trimetliylphenol(s)-CBibanic(6) Ac, C,H.(Me).(OH)(CO,H).— 

Ndl. mod. a. eth.; d. a, other solvents. — Sbl.— -Mc. sol. blue w. 

Fea,!— Dist. gives CO, and pseudocumene (cf. Test 917), 
Meaiylphenol(6)-c8rbonic(i)-Ac, Me.C^,(OH).CO,H.— Brown ppt. 

w. FeCl,.— Cf. Sect. 1. 
B-Diphenjisuccinic Ac, CO^,(CE,Ph)rCO^+H,0.— SolidifieB after 

melting and fuses again at 220°, V. a. ale. — BaA,4-2H,0,v,d.3.c,aq. 
3-or Uo-Haphth(ric Ac, C,jH,,CO^,— B. p. a, 300°,— Silky ndl, v. d. s. 

h. aq. or c. Igr.; c. s. ale. or eth.— BaA,+4H,0, ndl. a. in 1400 pt. 

aq_ at 15°. CaA, + 3H,0, ndl. fr. h. aq.: a. in 1800 pt. aq. at 15°. 

—Methylester, m, p. 77°.— Teat 905-1 givea trimellitic ac. 
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187-8 
188-9 



GENUS in, DIV. A, SECT. 2. 

(OBDBR I, SDBORDBR I.) 



tPhUulic Ac, o-CiS/COjH),.— In melting gives the anhvd. whirh 
abl. V. e. and melts at 128°.— Rhomb, cfyst. s. in 185 pt. aq. at 14°, - 
orin5-5pt Bt 99°. 9. in 146 pt. eth. at 15°; e. s. ale.; i. CHCl,. . 
—Apply Test 318[— [Them.p. pven(r,otBen, A., 144,76), accord- 
ing to Ador (A. 164, 230\ holds only for acid that has beea pre- 
pared by the usual method of precipitation from a soluble salt. 
A specially purified acid, made from water and the anhyd., is said 
to melt, when in the powdered cooditioa, at 203°,] 

Anidc Ac, p-MeO.C^.CO^.— B. p. 275°-S0°.— Monoclin. cryst. 
^m. i. c. aq. ; a. h. aq. : e. 9. ale— BaA, rhombic thi. d. s. aq. — In 
sealed tube w. cone. HQ at 130°, or fusion w. KOH, gives p-oxy- 
benzoic ac. — Ignition w, BaO gives anisol. 

p-Acetoxybenzoic Ac, C^iOi.C^,.CO,H.— Silvery 1ft fr. CHQ,. 

1. 1. i-HemimeUitic Ac, C„H^(CO^j.— Rather d, s. c. aq.— Ba^,+ 
" aq. (dif, fr. phtbalic ac). — .4bove 185° pives subUmata 



. , fr. phth 
>f nhthalic adhyd. and Denz< 
n Test 402-1 like phthalic a 



; which hence gives fluorescein 



Choldc Ac, C„H„0,.— (In ox-gall.)— Ndl. tr. h. ale— Crj-st. fr c. ale. 
w. IJHiO, then having ra. p. 13.S''-W°— S. in 22,000 pt. c. aq.; 
V. d. s. eth,— At 170°-80'' gives an anhyd. Boiled w. HCl become* 



ChrvBenic Ac, C,„Hp{Ph)(CO^)(i, i).— Lft. fr. bz.; e. s. ale. or eth.— 
BnA„ e. s. aq. 

Podocarpic Ac, C„HaO,.— V. d. a. bz.; e. s, eth,— Weak ac.-jCa salt 
ignited gives p-cresol. — (In a resin fr. Podocarpus Cupressina.) 

d-Metbylcumarilic Ac, Ci„H,0,-— Ndl. fr. dil. ale— Sbl.— Rapid heat- 
ing gives CO,and |S-methylcumaron.— IlaA] + 3HjO, crygt, fr. h. aq, 

Tetarinic Ac, CiHgO^- B. p. 292° d,— Cr\et. a. in 66 pt. aq. at IS-S"; 
e, s. eth. or h. aq. — BaAj+ liH,0, e. s. e. aq.^Reacts w. phenyl- 
hydrazine. — Heated w. KOH at 150° gi^■cs much formic (Test 315) 
wid propionic ae. (Test 311).— The, residue left upon evaporating 
w. du. NbNO< sol. becomes blue when moistened w. a little cone. 
HNO,. 

m-Cumaric Ac, HO.C,H,.CH:CH.COfl.— Pr. e, s. h. aq. or eth. 

i-Ieocamphoric Ac, C„Hi,0,.— 100 pt. aq. at 20° dissolve - 203 pt. 

o-Cumarilic Ac, ci,0,.— B. p. 310°-15°.— S. h. aq.; v. s. ale— KOH 
fusion gives salicylic acid (Test 319), — Ba salt d. s. aq. 

S-DiethylsuccinJc Ac (fumaroid), COjH.(CHEtt,.CO^.— Slil,- V.d.a, 
c. aq.; e. s. eth.— ZnA + 2HjO, more s. c. than h. 

cis-Hexahydrophtlialic Ac. (malenoid). C^H,^(CO^),.— 4-aded pt. fr. 
aq. d. s. aq. — Ba salt less s. in h. tlian c. aq, 

Ethjflfumaric Ac, CO^.CEtiHC.CO^.- D. s, aq.; e, s. eth. 

p-Benzoylbenzoic Ac, Ph.CO.C^,.COiH.— Sbl. in lft.— D. a. h. aq ; 
e. s. eth.— BaA, + 2H,0, d. s. c. aq, 

p-Ethoxybenzoic Ac, EtO,C,H,.CO,H.— Ndl, aim. i. h. aq.— CaAj, ndl 

3-Hezenediaic Ac, CO^.CHfCH:CH.CH,.CO,H.— Pr. d. s. c aq. or 
■Na amalgam reduces to adipic 
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d. 195-200 

196-rd 



204-5 
204-5 



OENUS III, Dir. A, SECT. 2. 

(order I, SUBORDER I.) 



Cholic Ac, (CH30H)~C«Hn.CH(0H).C0,H.— Cryat. w. 1 aq. — I. c. aq. ; 

V. d. H. h. aq, ; d. s. eth.^W arming w. a liitle sugar sol. and cone, 
HrSO^ gives a violet-red colnrl BaA, + 7H,0, a. c. aq.— Aq. sol. 
dec. by CO,.— Oxid. byKMnO^. — To0-02grm. a<^. inO-Sgrm. a!c.. 



(Dif. fr. other gall acids.) 
lenulmalonic Ac., Ph,CH:C.<CO,H)p- 
■ -Nft,.l + BaCl,gi"i 



nitl«f light, separate. 



Test 303, s 



. aq.; ' d. s. c. aa.; 
... boiling (no ppt, cold). 

195''-200'^ gives CO, and cinnamic ac. (Test 313). 
Tetramethylsucunic Ac, CO^.(CHe,),.CO,H.— 100 pt. aq. at 13-5° 

dissolve 0-48 pt.; a. etb. — Fusion gives anhyd. w. camphor-like 

odor, m, p. 147°. 
Pyroeallocarbonic Ac, C,ft(0H),.C0^(2, 3, 4, i).— Silkv ndl. fr. h. 

aq.; a. 767 pt, c. aq.; v. s. etfi.— Colored violet by v. Hil. FeCI,,— 

Reduces ammon. AgNO, sol. in the cold.— (Cnst. w, JH,0.) 
Cineolic Ac, C,^„,Ov— Crvst. s. in 70 pt. c. aq,; e. s. eth.— Dec. by 

heat to CO, and an ac. C,H,„0,. — (An oxid. product of cineol.) 
p-Hethylcinnamic Ac, He.C,H..CH:CH.CO,H.— Mod. e. Ii. aq.— Ndl. 

fr. bz. 
Protocatecbuic Ac— Of. Ac. of Sect, 1. 
Lithobilic Ac, CjgHuO,. — VLe. cry^t. p.s. ale; i. aq,; a, eth. Warm 

cone. HCl colors intense red- violet,— Gives Pettetdiofer's reaction. 

— BaAi+OHjO, i. aq. 
I, 2-Di]iietbylphei)ol(s)carbonic(4) Ac, He,.C^,(OH).CO,H.— Ndl. d. 

s. h. aq,; e, s. ale. or eth. — Gives intense blue-violet color w. 

FeClj! BaS;, d. s. c. aq. 
Triptaenylcarbmol-p-carboiiic Ac, PIi,.C0H.CgH,.CO,H.— I, aq.; e. s. 

eth. — Ba salt v. d. c. s. aq. 

Ndl. fr. ale— Warmed w. 



r-Hethylindene-iS-carboiuc Ac, 



foot- 



lO, and cone. KOH gives a blue solution, 
t Fumaric Ac, CO,H.CH: CH.CO,H. — M. p. in closed capillary (cf . 

note, D. 219) 286''-7°.— Crj-st. s. 148-7 pt. aq. at 16-5'',- Ba.l-f 

ljH,0, s. 100 pt. c. aq. — Ag^, aim, i. c aq.; e. s. h. — .\bove m. p. 

gives maleic anhvd. w. some carbonization. — M. p. of MejA, 102°, 

— Unsat., but adds Br, w. some difHculty, 
t m-Oxybenioic Ac, HO.C,,H,,CO,H.— Dist. undec. Tastes faintly 

sweet (dif. from para acid). — S. lOR pt. aq. at 18°. — No calot w, 

FeCl,,— CaA, + 3HjO, a. aq.— 0-02 grm. boiled w. 5 cc cone. H,SO, 

^ves orange-red (OR) aol. (Dif. fr. o- and p-ac , the o-acid pv- 

uiB only pale-yellow, and the f)-acid giving orange-yellow (OYTI) 

when treAtcd*in this way.) 
p-Acetjlbeniolc Ac, He,CO.C,H,.COrH,— Sbl,— Ndl. rather d s. h. aq. ; 

e. a, eth.— BaA, -1- iH,0, s. h. aq, 
Picenic Ac, C,„H,.C,J„,CO,H.— Flocks fr ale; s. ale. or CHCl,— 

Heated w, Ca(OI^, (i, v.) gives /9-binaphthyl, 
[— ]Camphanic Ac, C^^.-O,^— Rhombohedra fr, eth, — Volat. w, st, — 

Sbl. eaailv fr. 110°. — W, aq. at 180° gives CO, and a hydrocarbon 

C,H„, b,"p, 119°. 
4-Helliirltriphenylinethaiie-3-carbomG Ac, CjiH„0,.— Dist. undec. — 

Ignition w, Ba(OH), gives p-methyltriphenylmethane. 
m-Toljlbeiuoic Ac, He.C,H,.C„H,.CO,H. 
Lithofellie Ac, C,^,„0,.— (Cryst. w. 1H,0 fr. 33% alc.1— S. h. alo. or 

h. eth. Gives intense red color w. cone. HCl. — (Found in ben- 

Methylfurfurancarbonacetic Ac, C,HO.(He}(CO,H}(CH,,CO^.— Sbl. 
undec. — Short ndl., v. d, s. c, aq,; e. s, ale; a. eth. — NH, salt 
heated gives pyrrol-red, — CaA, cryst. ppt. i. h. aq. 
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GENUS III, DIV. 

(ORDER 



H«lll>«-pou 



Neut. SOLID ACIDS. — Coloriess and generally not soluble (cf. note, p. 38) 
*""'"" in 50 parts of cold water. 



204-fld. 
205d. 
205-lOd. 



206d. 
206-7C. 



sbt. 210 
210-1 



a, 4-Dioz7benzoic; Ac, {OH)^C^CO,H.— Crvst. w. 3H,0.— S. 381 pt. 
aq. at 17°.— A<^. sol. coJotetl violet by bttle CaCOa), sol.— Bai, e. 
8. aq. — Pbic, gives no ppt. 

FuralnMlonic Ac, CS,O.CB:C.(COfi)~—Pt. aim. i. c. aq.; s. ale. or 
eth, — AgA; curdy ppt. — Loses CO, on fusion, giving furfurol 
acrylic ac. 

Conmalic Ac, C ^O^CO^.— Sm. pr. d. s. c. aq.; a. ale. or eth.— Re- 
duces ammon. AgNO, or Fehling'a sol. on wanning. — Boiled w. diL 
H^K), gives crotonic aid. — Boiling aq. hoIb. of salts gives carbonates. 

i9-Isoatropic Ac, C„^,„0..— Tbl. fr. h. aq.— Cryst. ppt. w, BaCl,.— Con- 
tinued beating at 225° gives oi-ac., m. p. 237° 

p-Cnmaric Ac, HO.C,fl,.CH:CH.CO,H.— V d. s. c, e. b. h. aq.; v. s. 
eth. or ale. — Ale. sol. becomes golden brown w. FeCI,. — Fusion w. 
KOH gives p-oxybenzoio ac. 

3, 6-DimethTlterephthBlic Ac, Me,,C^(C03)r— Ndl. fr. tdc: e. 8. 
eth.— Sbl undec.—BaA + 3H,0, pearly ifty 

t Mucic Ac, CO,H.(CHOH),.CO,H.— Sandy cryst. powder a. in 300 pts. 
aq. at 14°; i. ale — f I^^ 0.01 grm. acid w. 5 drops cone, ammonia 
in 5-in. t*9t-lube. Evaporate to dryness. Hold soft pine splinter 
that has been soaked in cone. HCl for several min. in upper part of 
tube, and ignite residue atronglv. Pyrrol vapors evolved develop 
bright-red color in splinter I (''Pyrrol reaction," — a simple teat, 
but also given by some other substancea ) — (M. p. higher w. rapid 
heating.) 

a-Anthracenecarbonic Ac, C^,H,„0,. — Silk^ pale-yellow ndl , d. s. h. 
aqj— Brsubst. easily. Oxid. by CrOjinAcaol. eivesanthraquinone. 
— ^lat w. soda Lme gives anthracene (Test 912). 

. . . h. aq ■ s eth.; i CHCI,. 

color w. FeCl,. — ^Ignited w CaO gives o-cresol. 
'aniUic Ac, C.H_(M«0)(0H)C0J[.(3, 4, 0.— Ndl fr. h. aq.; s. 
8.50 pt aq. atl4°; e s eth -Odorless if pure. — Gives no color w. 
FeCI,. — Silts w. exception of those of Pb and Ag generallv soluble. 
— AgS. blackens in h. aq. — Dist of Ca salt w. slacked lime gives 
pure giiiacol (cf. p 91) 

o-Coumaric Ac, HO.C^,.CH:CH.COjH.— D s. c. aq ; d. a. eth ; e. s. 
alc^bl.— Dec. on dist into CO, and phenol. (Test 414.)- 
Furaon w. KOH gives saUcyUc and acetic acids. — Dil. ammonia 
gives a yellow sol,, pale green by reflected light — FeCI, gives a 
yellow-red ppt — BaA,-f-H.O, e s aq. 

t Camphoric Ac, C,^,„0, — DifBcult to cryst —100 pt c.aq. dissolve 
0-239 pt ; v s eth.~Ba salt ndl. s in 10 pt aq. 

t p-Oiybenioic Ac, H0.C4H,.C0^— Pr w IHjO fr h aq. S. In 126 
pt. aq, at 1.5° ^Gives amorph yellow ppt w FeCI, — Bist. dec 
to phenol (Test 4 14) and CO, -Taste not sweet like that of meU ao. 

a-HapIithyUcryUc Ac, C,^,.CH;CH.CO:H.— 1 h. aq. 

«-Oiy-;9-ITaphthoieAc, H0.C,^5.C0,H.— Ndl s h. aq.— Gives dirty- 
red ppt w Fed,, becoming black on boiling. 

Pentamethjlbenzolc Ac , Me ^C^CO^— Cryst. fr b. aq —Sbl — 
Methylestcr m. p 67 5° 

r trans-HexBhrdropbtlialic Ac. (fnmaroid), C,H,r(CO,H>-— LfU. a. 
in 434 pt. c. aq. — C. alk. permanganate does not attack — Ca salt 
d. s aq. 

j'-TetrahydrophthaUc Ac, CoH„0,.— S in 114 pt. aq. (10°1. Decol- 
OTues alkaline permanganate sol. at onoe m ttu) cold, forming 
Oxalic ac and auccinic ac. 

i,3,3-TrimethyIlienzoic(5) Ac, McrC^rCO^ — Qyat t. d. a. h 
aq.; a. eth.— Ca salt d. b c. aq.— Ipiited w. CaO pves 1, 2, 3- 
Me,.C,H,. 
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GENUS in, DIV. A, SECT. 2. 

(ORDCR I, SUBORDER 1.) 



218-9 

219d. 
220-1 



221 


210 


223 


166 


227-5-28 


166 


228 


194 


228 


148 


229 


121 


abt.230 


160 


230-1 


90 


222-40d. 




234-7 


188 


237 


148 


237-8 


90 


238 


154 


243 


212 


243 


01 



J'l ■-Dibrdropbtbalic Ac, CJH,.(CO^,.— Pr. v, d. a. c. aq.; e. a. 

h. — BaA, 8. c. aq., leaa a. h. aq. 
Santononic Ac., C„HuO,.— Pearly Ift. fr, ale; i. aq.; e. a. ale; d. a. 

eth.— Ag^, ppt. 
Ozynaphthoie Ac, C,gH„(0H).C0^(3, 3).— E. 9. ale, eth.—Rhomb. 

1ft. fr. h. aq. ; e. a. etk— Sol. becomea blue w. FeCl, I 
nperic Ac. — Pale-yellowiah ndl. — Cf. Suborder 2. 

3-Uetli7ltriphenTlmetluuie(6)cBrboiiic Ac, PlirCH.C,H,(lIe).CO^. — 

Tbl. fr. eth. or ale, i. aq.; e. s. ale. or eth. — Dist. undec .^Ignited 

w. Ba(OH), gives m-methyltriphenylmethane.— BaAi + H,0, i. 

ppt. 

p-Phenylbeniok Ac, Ph.C^,.CO^.^bl. in ndl.— V. d. a. h. aq.; 

e. a. ale. or eth.— BaA„ Ifl. v. d. a. b. aq. 
DipheDylmetluuietncai^oiiic Ac, (CO^.C,H,),.CH.CO^^. h. aq.— 

M. p. of trimetbylester 145°. 
Camphoric Anhyd., C|^,.0^— B. p. a, 270° Cumtec), Loni rhomb, 
pr. fr, ale— V. d. a. aq.^Boiling aq. slowly gives camphoric ae, 
V. d. a. aq. m. p. 187°.— Opt. inact. 
Dtpfaeayleneacctic Ac, (C,HJ,CH,COrH,— Aim. i. aq. ; e. b. ale. oreth.— 

Ignition w. CaO gives nuorene. 
t, 3-Dimethylpheiiol(3)beiudc(5) Ac, HerC^,OH.CO,H. — Sbl. — 

Hair-like ndl. fr. h. aq.; e. a. eth. — BaA, mod. s. c. aq. 
Piperonylic Ac, CH^OrC,%CO,H.~Sbl. in pr. ; ndl. fr. ale ; d. a. h, 
aq., e ale. or eth.— CaA, + 3H,0, s. in 161 pt. aq. at 15°.— Agi, 
cryat. ppt. a. h. aq. 
IsoferuUc Ac, C,Hr(C:HpCO^.(OH)(MeO).(i, 3, 4).— Ndl. d. s. e 

aq.; e. a. ale or eth.— CaS, + 2H,0, d. a. ndl. 
r-Truxillic Ac, C,^,,©,. — V. d. a. aq. ; e. s. eth.— Diat. givea cinnamic 
&c. (cf. Test 313). Alkaline permanganate gives benzoic ae (Test 
312).— Ag,A ppt. 
Bipheayl-i.io-dicarbonie Ac, (DiphenJc Ac). CO^.C^,.C^,.CO^. 
—Sbl. in ndl. S. h. aq.; e. 8. eth.- BaA + 4H,0, e. a. aq.— 
Beated w. Zn dust givea diphenyl. 
Indenecarbcmic Ac, C.^jOj.— Sbl.— V. a. eth. 

2, 5-DimethylfuraDdicarbonie(3, 4) (CaibopTntrltarlc) Ac, 
HC].C,0.(CO^r — Sm. ndl. fr. h. aq., aim. i. c. aq.; e. s. ale; 
s. eth. ; V. d. a. CS,.— Fusion w. KOH givea euccinic ac. (Test 320) 
and acetic ac. — Cai + BaA, cryst. ppta. fr. h. aq.; Ag^, ppt. 
tGidlic Ac, (H0)^C,^rC0^(3, 4, 5, i).— Cryst. w. 1H,0 (lost at 
120°) in silky ndl. S. 130 pt. aq. at 12 ■ 5°.— Aq. sol. abaorba O from 
air and turns brown durmg titration; gives no ppt. w. aol. of 
gelatine (dif. fr. tannic ae). 
a, o-Oiynsphthoic Ac, HO.C,i,.CO^.-^bl.— S. b. aq.; e. a. ale— 
Fuaion w. CaO gives a-D8pbthol (■" -' "™ '" -' 
violet ppt. w. I'eCI,. 
a-Iaoatroplc Ac, C,,^„0..— V. d. s. h. aq.; aim. i. eth.— CaA, + 2H,0, 
'. ppt. — Warm cone. H^K), gives CO. CiO] gives anthraqui- 
[Test 1011). 
Homoterephthalic Ac, p-CO^C^,.CHrCO^.— S. h. aq.; ahn. i. eth. 
— Ag^, cryst. ppt. 

S-Pipheaylfurandicarbonic(3, 4) Ac, C,0(Ph)^(CO^r- 
e. a. ale. or eth. — Hoi. in cone H^O, becoraca blue on r 
Ignition w. soda-lime gives ace tophenoue (Test 712). 
p-Phenyltolylcarbonic Ac, Me.C,^,.C,H,.COiH.— D. a. h. aq. 
a-Oxyi8(ipbth«lic(i, 3) Ac, HOX^^CCO^H),.- Cryat. w. IHA — 
S. b. aq.; v, d. s. e aq.; e s. eth.— Aq. sol. cherry red w. PeCl|l 
Solutions fluoresce blue-violet; color destroyed by aU^. — Disi. 
gives CO, and salicylic ac. (Teat 319). 



(Test 412).— Aq. aol, givea dirty- 
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GENUS III, DIV. A, SECT. 3. 



I Flnonnic Ac, C„H„Or — Sh\. undec. — Aim. i. h. aq.; e. a. h. ale. — 
I BaAi+3HiO, Ift. d. 8. c. aq.— Ignitjon w. CaO pvee fluoKne. 
Igoeholanic Ac, C,jH„0,. — Pearly acales aim. i. aq. or eth.; e. a. ale. — 

Ba^, d. B. h. aq., not pptd. by COj. 
IsoTaniUic Ac, C„H,.(HeO)(0H)CO^(4, 3, i).— Sbl. undec.; aim. i. 

c. aq.; d. a, h. aq. — Gives yellow color w. KeClj. 
Comamc Ac, Cjfl,O^CO^.— D. s. a<^.— No color w. FeCI,.— BaA,, 

e. s. aq. — Boiled w. baryta water gives acetone (Test 711), oxalic 

(Teat 317) and formic (Fest 315) acids. 
^PfaenanthrenecarboiiiG Ac, C,jH^CO,H.— Sbl.— Alin. i. aq.; s. eth. 

— BaA) + 6H)0, V. d. s. c. aq. — ignition w. soda-lime gives phenan- 

threne (cf. Test 916). — 0.\id. w, CrO, gives phenanthrenequinone 

(cf. Test 1013). 
^Bibenzfldicarbonlc Ac, C„H,^(CO^^— Ndl. fr. ale; i. aq.; a. in 

89 pt. abs. ale. — CrO, oxld. to benzoic ac. (Tests 965-2 and 3), — 

Ua sait e. s. aq. 
Lactic Anhjd., C,H,0„CO^. — Yellowish amorph. mass aim. i. aq.; 

e. 8. ale. or eth. — Alkalies immediately give lactic-acid salts. — 

Heated, dec. to CO, CO,, lactide and eitraconic ac. 
j9-«-0iyiiaphtlioYlb«M0ic Ac, HO.C,^rCO.CoHj.CO,H.— V. d. s. h. 

aq.; e. s. ale. or eth.— Fusion w, KOH givea ^naphthol and 

phthaUc ac. (Teste 413 and 318). 
p-Itopropenjrlbenioic Ac, CH,;CHe.C^,.CO^.~Ndl. d. s. c. ale— 

BaAi-i-H^O, amorph. ppt.— Br, adds very slowly. 
Ombellic Ac, CA.{0H),{CH:CH.C0,H)(3, 4, i).—S. h. aq.; i. eth.— 

Browns at 240°. — Reduces ammon. AgNO, on warming.- BaA, 

s. aq. — AgA. becomes resinous on boiling. — FeCl, gives dirty-brown 

coloration. 
ComeDlcAc,HO.C^^pCO,H.— S. 16pt. h. aq.; i.abs.alc— Pale-yel- 

lowiahcrustfl.— Dec. by beat givea CO, and iJjTomeconicac. — Brsub- 

atitutea readily.— Red color w. FeCI,.— -Ag^A yellow ppt. [r. NHjsalt. 
TetrsphenjrlsuccMc Ac, CO^.(CPli,)rCO^.- ~ 



255-^ 
d. 260 



I, 6-Prrondicarbonic [Cbelidonicl Ac, C,H,0,. — Silky ndl. w. IH,0 fr. 
h. aq.; d. s. c. ale. — Many salta vellowish. — Boiling w. milk of lime 
gives acetone (Test 711) and oxalic ac. (Test 317), 

Triphenylacetic Ac, Ph^C.CO^H,— Softens at 230°,— Ignition w. CaO 
(tives triphenyl me thane. 

a-Pbenanthranecaibonic Ac, C„H,.CO^ — Lft. fr. h. Ac. — Reactions 
like ;?-ac. (m. p. 251°). 

Pyreoecubonic Ac, C,A.CO,H. — Sbl. — Yellowiah warty mass, a. h. 
olc. or eth.— Heated w. CaO gives CO, and pyrene. 

BipbenytdJoKj, 8)-carbonic(i) Ac, HO.C^..C^,(OH).CO^.— Gives 
green color w, Ca(OCl), sol.— Gives ehocoUte ppt. w. FeCl,. 

Haphthalic Ac, C,^,.(CO,H),(i, 8).— The anhyd. is formed at 150° 
without met tinR. —Silk v ndl. fr. ale. ; aim, i. aq. ; d. s. eth. — Ipii- 
tion w. Cat> gives naphthalene (Test 915).— The anhyd. dissolve.'* 
in cone. H-HO, w. blue fluorescence, and boiled w, cone. NH, gives 
theimide6f m.p. 300°. 

I, 4-DipheDrlcyclobntane<UcarbanJc(i, 3), (a-Tmzillic) Ac, C,^„0,. 
-Ndl. a. eth. or h. ale— Dist. gives cinnamic ac. (Test 313). 

ff-Resodicarbonic Ac, (HO)pC„Hp(CO^p— Cryst. v, d. s. h. aq.; g. 
" ; givea blood-red color w. FeClt sol. 

innamic-p-cubonic Ac, CO,H.C^,.(CH,),.C0,H.— Sbl.— S. h. 
or ale— Gives nitro-deriv,, m. p. 19l°-2*. 

Caothartc Ac, C^.,O.CO.COjH.— Cryst., s. 120 pt. c. or 12 pt. h. aq. ; 
v. s. ale; aim. 1. eth. — .^gA ppt. — The imlde, by heating w. 56 pt, 
ale. NH, at 150°, forms tbl. fr. ak., m. p. 187°— Ignited w. CaO 
gives CO, and canthaivne ( C.H,]). 
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GBNVS III. DIV. A, SECT. : 

(ORDKR I. BDBORDCR 1.) 



MBltmi-point Neui. SOLID ACIDS.— ColorteM and generally not soluble (cf, note, p. 38) 
{c?). Kquiv. in 50 parts of coUl water. 



278 

280-3 

283 
285<1. 

287-8 



d. abt. 320 
320-30 



TTipbeDTlmethanedicarbonicCi, 4) Ac., PhrCH.CA-(CO^r — U" 

nited w. Ba(OH), gives tripbenylmetlume.— CaA-l-2H,0, ppt. 
MethrltorephthAlic Ac, C^(Me)(CO^,(i, 1, 5}.— Sbl. below 280°. 

— BaA v.e. 9. aq. 
^J-AnthraquinoDecaibonic Ac. — Cf. Sutmrder 2. 
ChoUuOc Ac, C^,0. (?).— Pr. fr. ale, a. in 4000 pt. h. aq.— Sol. in 

cone. H^O, fluorescent. Opt. act. — AgA., curdy ppt., Ba salt 

B. aq. 
8-Ovitic Ac.(.C^rCK«)(CO^^i 3, 5 

eth.— BaA+H,0, e. s. aq.— IgniUc 

918)1 
5-0xYiB0phth«lic<i, 3) Ac, HO.C^^(COjH),.— (Cryst. w. 2H,0.)— 

SdI. — E. s. eth. or h. ao. — Gives yellowiBh-brown color w. Fm^,. — 

Ignition w. CaO gives pnenoi (Teat 414). 
IHphenjlmetluuiedicarbonic Ac, CHr(C,H,.C0^,(i:4),. 
m-OzyuTitic Ac, HO.C^j(Me)(CO^p— E. a. eth. or h. aq.— Gives 

redtU^-violet color w. FeCI,,— BaA, e. s. aq. 
4-0xyM0phth*lic{i, 3) Ac, HO.C^.(CO,H>r— D. s. h. aq.; e. 8. eth. 

— Aq sol. becomes cnerry-red w. FeCi,.— Destructive dist. gives 

phenol and salicylic ac. (Test 319). 
Muconic Ac, CO^.CH:CH.CH:CH.CO^.— S. 5000 pt. c. aq.— 

Me»A. m. p. 154°. 
i-lI«th;lisoptath«lic(i, 4) Ac, Me.C,H,.(CO^r— Sbl. in thick glassy 

cryst — D. 8. b. aq.; a. h. ale— Gives no anhyd. — Bft.l+2H,0, 

e. 3. aq. orate. 
t Isophthalic Ac, m-C^,(CO^,.~Sbl. undec. without forming an 

anbyd.— Hair-like ndl. fr. h. aq.— S. in 7800 pt. aq. at 25°, or 460 

pt. h. aq. ; s. ale. — BaA + 6H,0, trielinic cryst., v. a. aq. and efflo- 
rescent I— AgjA amorph. ppt., aim. i. h. aq. ; sweUs like a zeolite on 

heating.- .\pply Test 318-21 
^-Haphthalenedicarbanic Ac., C,gH^(CO;a)r— Aim. i. h. bt. or Ac— 

Ca B^t v, d. 8. crj'st, ppt. 
a-naphtbalenedicarbonic Ac, C,^r(CO^p— Closely resembles ;3-acid 

(above). — Salte somewhat more soluble, 
t Terephthalic Ac, p-CoH,.(CO^|,— Powder.— S. in 67,000 pt, c. aq. ; 

ahn. i. ale. or h. aq.1— Aim. 1. etb. or CHCL— BaA + 4H,0, tbl. 

v.d. 8. {1:35.'S4 at5°)!— -\g,Xppt.; CaA, + 3H,0, aim. i, c. aq.— 

Apply Teat 318-31 
»-Trim«rtcAc.,C^^(CO^^— Solubility in aq. at 22-5°, 2.fi9%; at 

10°,0-38%; v.8.ale.— Sbl.at300°.— BaA, + H^(at 150°); aim. 

i. c. aq.; v. d. a. h. aq. (dif. fr. iso- and tere-phthalic acids). — 

MeA (fr Ag^ and CH.I), m. p. 143°. 
FuTfuianedlcarbooic (Dchydromucic) Ac, CaH.0^ — Ndl. fr. h. aq. (dif. 

fr. terephtbalic ac.). V. d. a. ale; d, a. eth. — Aq. sol, warmed w. 

FeCI, in absence of mineral acids givea a tranaparent jelly. — BaA-f- 

2iH,0, a, h. aq. 1 — Dry dist. gives pyromucic ac. 
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COLORLESS COMPOUNDS CONTAINING C, H, AND [SUBORDER I OF ORDER I] 

GENUS III, ACIDS. 



DIVISION B, SECTION I— LIQUID ACIDS SOLUBLE IN COLD J 
WATER. 



LIQUID ACIDS.— Colorless and generally soluble (cf. note, p. ; 
50 parta ot cold water. 



140- 7c 
144d. 



144'S 
154'5 



tHethyl Fonnste, H.CO^e.— G. OS 



4V..-S. 



solution reaultinK from the titration for neut. eq. with AgNO:^ sol. 

Ag will be ppt'd. 
t Fonnic Ac., H.COjH.— G. 1-2448V..— M. p. +8-6='.— Misc. w. aq.— 

Neutral salts all a. in aq.— Odor very sharp. — Gives Test 304. — 

Apply Teat 3151 
tAceUc Ac, Me.CO^.— G. 1-051"/--— Solidiaes at 16-7°. Misc. w. 

aq.; neutral salts all a. in aq.— -Snarp odor, — Does not give Test 

304. Apply Teat 3111 
t Acetic Anbyd., (He.CO)rO.—G. 1-0969 at 0° .--Sharp and irritating 

odor. H. e. aq. and v. alowly decomposed by it. — For behavior on 

titration cf. p. 37 r Identify by Testa 307 and 311 1 
AcetyUcetone, CH,.CO.CHrCO.CHr— Cf. IV, B. (A weak acid.) 



fusion gives formic and acetic ac. (Teats 315 and 311). 
tPropionicAc.C^i^CO^.— G.0.996"/i.— M.p-22°.— OdorlikeAo. 

—Salts aU soluble.— Docs not give TcA 304.— Apply Test 3111 
Propiolic Ac, CH:C.CO,H.— M. p. +6°.— S, aq.,alc., or eth.— Strong 

acetic-acid odor. — Dec. by sunlight .^-Gives Test 304. Addition 

groduct w. Br, has m. p. 85°. — Explosive brown ppt. w. ammon. 
uQ sol. (Test 906) 1— Reduces AgNOj aol.^Salta v. a. aq., but 
the solutions are dec. by boiling. 
Metbyl Lactate, C.H.O^— G. 1 ■ 118 at 0°.— Sapon. gives lactic acid (cf. 



5 pt. aq. t 

of^the V. 



acune, t.,ii,Ug.— u. i-iioaiu . — c 
I, and methyl ale. (Teat 819-1). 



tisobutyric Ac, MepCH.CO^H.— G. 09487'*-V.-- 
20°. — Unpleasant odor like rancid butter. — .\t 
Ca salt dop.a not become turbid on boiling (dif. rr. normal Ca salt). 
— Salts are ail more soluble than those of the normal acid. — May 
be oxid. by alkaline permanganate to acetonic ac. (a reaction 
used by V. Meyer todet«ct it in presence of much normal acid). — 
Identify by Test 3111 

Methacrylic Ac, CH, : CMe.CO^H.- G. 10153»A— M. p. +14°,— 
S. aq.— Jjivea Test 304.— Heated for some time in tube at 130° 
polymerizes to a porceltun-like mass which dec. above 300° — CaA,, 
e. a. aq. — Na amoJgam gives odor of isobutyiic ac. 

tn-ButyricAc.,C,HT.CO^.— G,0-9599"'/j.— Miscible w. aq. (dif. fr. 
isobutyric ac.), ale, or eth. — M. p. —7-9''. Unpleasant and per- 
sistent odor of rancid butter. — Prepare a clear eat. sol. of the e. a. 
Ca salt by neutralizing a solution of the acid w. an x s of CaCO^ 
concentrating, allowing to stand for some time in the cold, and 
filtering. The cold saturated sol. gives a white ppt. when warmed 

(dif. fr. isobutvri c ac.).— Identify by Test 311 1 
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Doilinc-poiDt 



IftO (th. i.) 
' IDI (th. i.) 



213-20 
239 (Bi. d.) 



GBSVS in, DiV. B, SECT. 1 

(order 1, SUBORDER I.) 



t Pyruvic Ac, Me.CO.CO^— G. 1-288 at 18°.— Misc. w. af^.. ale, or 
eth. — Shfljp odor like Ac, — Readilv attacked by Br or KMdO,. — 
Mixed w. equivalent quantity o( phenvllivdrazine dissolved in 
5 pt. ether gives a hydrazone, cryst. fr. ale.' m. p. 1S2° (r. h.).— 
Mirror w. anunon. silver sol.—Salts fr. boilins solutions are 
gummy.— For color reaction w. sodium mtroprussidb and ammonia, 
cf. Compt. rend. 125, 534. 

Buten(i)oic(4} Ac, CjHpCO^.— CaA,+H,0, Ift. (r. h. aq.; cryst 
fr.*c. aq. w. 2H,0.— Gives Test 304. 

tiBOCrotonic Ac, M«.CH : HC.CO^.— G. ioan"/,.—S. in 2-5 pt. 
aq.^Odor aharpl Gives Test 304. — CaA.,, s. aq.: AgA, cuMy. 
ppt. — t Heat 0*5 cc. of the acid w. 5 mgr. iodine tor 1 hour in a 
dry test-tube frhoae lower end is immersed in an oil-bath at 150°. 
Dissolve product in 1 cc. hot ligroin. Cool w. ice-waler. Draia 
cryatala which separate on porous tile. Wash w. a few drops cold 
li^in, and dry. The ciystals are crotonlc acid, and melt at 72^ 



(ui 



.r.)l 



l80vaIeriamcAc,Me^CH.CHpC0^.— G.0-9467at0°.— M.p. -51°.— 
S. 23-6 pt. aq. at 20°; misc. w. ale. or eth.— Odor offensive like 
decayed cheesel — Alkali salts give no ppt. w. CaCli; gelat. ppt. 
w, ZaSO, in the cold, or scales if hot; v. d. a, cryst. ppt. w. AgNO,. 

MeUiylethylacetic Ac, EtCHMe.CO^.— G. ■ 938"/».— Feebleodor of 
isovalerianic ac. — Not solid at —80°. — CaA,, a. aq. — ZnA, more 

Trimethylenecarbonic Ac, C.H^CO^.— G. 10879"/,.— M. p. 17°.— 

"Somewhat" s. in aq. 
n-Valerianic Ac, Me.(CH,),.CO,H.— G. 0-9577 at 0°.— M. p. -58-5°. 

' — Odor and solubilities of ac. and its salts neuly the same as for 

isovalerianic ac. (cf. above), 
t Diethyl OxaUte, C,O..Et^— G. 1-0815 at 18-2°.- Titrates w. deci- 

normal NaOH like monobasic ac. — ^Hhaken w. cone, ammonia 

gives an immediate heavy cn-st. ppt. of insol. oxaniide ! — ISaponifv 

(Test V), and test for ethyl alcohol (Test 814), and oxalic ac. 

(Test 317). 
MethyUBOpropylAcBtic Ac, Me.CHPr.CO^H.— G. 0-928 at 15°.— CaA, 

less s. in h. than in c. aq. 
Diethylacetic Ac, EtpCH.CO,H.—G. 0-9355 at 0°.— CaX„ e.s.; ZnA, 

more s. e. th^ h. 
i-MethyltrimethylMiecarbomc(2) Ac, C,H,.CO,H.— G. 1-0!5"A-— S. 

■" 12 pt. aq. f ' ' =° "'■' ' ■>" " "J" '. = „„„ 



,t 15°.— BaA,+2H,6' nil. i 



; AgA 



e ^Ikv ndl. mod. : 



HettajlpropyUcetic Ac, Me.CHPr,CO,H.— G. 0-9414 at 0°.— CaS,, 

s. aq.; FeA, flesh-red ppt. s. in x's FeCl,. 
Pent*ne(i)-oic(i) Ac, McCH,.CH:CH.CO^.— G. 0-992 at 15°.— M. 

p.9-5°-10-5°.— S. in 16 pt. c. aq.— Gives Test 304.— CaS,-(-H,0, 

e. s. nq., ate, or oth.; AgA voluminous ppt. 
a-Bthozypropionic Ac, MB.CH(OEt).CO,H,— E. s. aq., ale, or eth.- 

CaA,-l-2H,0, I ....,.,.., 

Penten(3)oic(i) Ac, C,H,.CO,H.— G. 10074 at 0°.— Lft., m. p. 10°.— 
Sharp odor.— Gives Test 304.— S. in 16 pt, aq.— Ba salt v, s. aq. 

Methoiyacetic Ac, MeO.CHrCO,H.— G. 1- IS.— Misc. w. aq.— PbA„ 
s. aq, and ale. 

Ethozyacetic Ac, EtO.CH,.CO,H.— S. aq.— CaA,+2H,0 v. a. aq. or 

^-Ethozybutyric Ac, He.CH(OEt).CH,.CO,H. 

t Ijevulinie Ac, Me.CO.(CHj)pCO,H.— M. p. 33°.— Gives iodoform in 

the cold in Test 801.— Cf. Div. A, Sect. 1. 
r-Acetylbutyric Ac, Me. CO.(CH,)rCO,H.— Deliquesces to hydrate 

w. m. n, 3.i>°-afi°. 
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COLORLESS COMPOUNDS CONTAINING C, H, AND O [SUBORDER I OF ORDER IJ 

GENUS III, ACID& 



DIVISION B, SECTION 2,— LIQUID ACIDS NOT SOLUBLE IN 
COLD WATER. 



206-6 (th. i.) 
207-8 



t Propionic Anhyd., (EtCO),0.— G. 1-0166 at 0°.-~Sharp and irritat- 
ing odor. — For behavior on titration cf. p. 37, — D, a. c. aq. and v. 
slowly dec. by it.— Identify by convereion into propion-p-toluide 
(cf. p. 81) eitlier bv heating w. p-toluidine directly or by methods 
of l^ts 307 and 311 1 

a-EthoxyiMbutyric Ac., MerCCOEt>.CO^— G. I 0211 at 0°.— D. s. c, 
e. a. h. aq. — BaA, + H,0, e. ale. or h. aq. — ZnA„ 1ft., e, a. ale. or eth. 

Isobutyrie Afflhyd., (MerCH^COj^O.— G. 0-9574 at 16-5°.— For be- 
havior on titration ct. p. 37. — Convert into isobutvr-p-toluide 
(ef^. 81} either by heating directly w. p-toluidine or by metboda 
of Testa 307 and 311 1 

Dimethylethjlacetic Ac, He,.CEtCO^— V. d. s. aq.~BaA.,+5H,0, 
e. 8. tbl.; AgA adl. tr. h. aq,; ZnA,, d. s. aq. 

AUyUceKc Ac, CH,:CH.(CH,)rCO^.— G. 0-9842 at 15".— Unpleasant 
valerianic odor.— D. s. aq. ; e. a. ale. or eth. — Gives Test 304. — No 
ppt. w. CaCl,. — AgA, ndl. fr. h. aq. 

Hethylisopropylocetic Ac, He.CHPr.CO^.— Cf. Div. B, Sect. 1. 

n-Butyric Anbyd., (Pr.CO)j.O.— G. 0-978 at IS-S".— For behavior on 
titration cf. p. 37. Identify by conve^on into butyr-p-toluide 
(cf. p. 81) by methods indicated under anhydride of lao-acid 
above! 

Tetramethylenecarbonic Ac, CiH^CO^.— G. 1 -0538'*/,.— D. s. aq. ; 
misc. ale. — Odor penetrating, unpleasant. — Oxid. by alk. KHnO,; 
Br, does not add. — CaA,-l-SH,0, v. e. a.; AgA ppt. 

(+>C«proic Ac, Me.CHELCH^CO^.— G. 0-930 at 15". 

Ethyl Dtacetoacetate, C^,0,.Et— G. 1 ■ 101 at 15°.— D. s. aq.— FeCI, 

?ive8 briiht-red color to sol. 1 — ' ' Expels acetic ac. tr. its a&lts." — 
^, + 2H,0, sky-blue ppt. w. copper acetate. 
HezeD(i)oic(6) Ac, C^,gOr— Ba salt, 1ft., e. s. aq. or ale. 
t n-Caproic Ac, Me.(CH,),.CO,H.— G. 0-9449 at 0°.— M. p. -5-2='.- 
Unpleasant odor, like valerianic acid, but fwnter. — V. d. a. aq.— 
CaA,+H,0, 1ft. 8. in 37 pt. aq. at IS-S"; AgA ppt.; ZnA,-l-H,0 
cryst. ppt. formed when ac. is poured into ZoAe, sol. 
HexenC3)oic{6) Ac, C^^Op- Still liquid at - 10°.— Ba salt aim. i. 



Isobutylacetic Ac.j MerCH.CCH,),.CO^.— G. 0-926 at 20°.— Odor un- 
pleasant.— CaA,+5H,0, s. aq. 
tewunylacetic Ac, Me,.CH.{CH,),.CO,H.— G. 0-9122 at 19".— CaA„ 



ze= by Google 



GENUS lit, Dir. B, SECT. 2. 

(ORPKR I, BTTBOBDER I.) 



Boiliu^fM>inl 



Hmt. LIQUID ACIDS.— Coloiieaa a<id genenOy not aoluble (ef. note, p. 38> 
EquiT. in SO parte of cold water. 



211-2 
213c. 
213-4C. 



227c. 
227 (th. i.) 



240-2 
246-6 

245-6 

245-S 
263-4 (th. i.) 

267 



275-80 
292 d-d. 



i'Hethrlpenten(3)-<ric(5) Ac, Cfl^fif—OA of unpfeaautt odor. 
i'H«tbTlpenten(3)-oic(i) Ac— a. m. p. 24-4°, Div. A, Sect. 2. 
CitracoDtc Anhyd., C^.O,— G. 1-262 at 4'*.— M. p. +7" (tewk to 

remain liq.). — (Qtraconic ac. ia v. s. aq., m. p. 80°.) 
Pentunethylen«cartmiic Ac, Cfi^COj^—G. 1-0385 at 25°.— M. p. 

—4° to —3°. — Odor like perspiration. 
VttorianicAnliyd., CCAO)rO.— (Prepared fr. fuael oU.)— G.0.929"/,. 

— Cf. Test 307. 
Teraaylic Ac, C^j^O^ — Unpleasant valerianic odor. — Adds Br,ea8i]f . 
DipropyUcetlc Ac, Pr^CH.CO^— G. 0-9215V.-— D- s. aq.— CaA,-|- 

2H,0, B. aq. 
Act. Amylacetic Ac, (He)CEt).CE.(CH,)FCO^— G. 0-ftl4d at 20°. 
n-HeptyLc ((EnanthyUc) Ac, Me.(CHJ„CO^— G. 0-9313 at 0". — 

"Faint taUow-like odor."— CaA,-f KO, s. 110 pt. aq. at 8-5°. — 

PbA], ppt. (1ft. fr. h. aq.) ; ZnA, easily cryst. fr. h. aba. ale, ^v- 

m% prisms (dried) w. m. p. 132°; AgA, ppt., ndl. fr. h. aq. 



H^teii(3)oic(r) Ac, Pr.CH:CH.CHrCOiH. — Gives Test 304.^ 

fiaA,, 1ft. 
DiethyUcetic Anhyd., (Et}.CH.CO)^0.— Cf. Test 307. 
3-HethyU)examethylenecatbonic(i) Ac, C,H,rCO,H.— G. 1-0079 at- 

4°. — Odor unpleasant. 
t n-<:aprTlic Ac, Mb.(CH,),.CO^.— G. -9100' "/.-— Lft., m. p. + 16-5°. 

— S. in 400 gt. aq. at 100°; aim. i. c. ag.— CaA, -(- H,0, ndl. v. d. 

B. c. aq.; ZnA„ scales (m. p. 138°); AgA curdy ppt. 
DiAhyl Acetylnulonate, He.CO.CH(CO^t)^— Ale. sol. colored dark 

red by FeCl.l— Cf. (knuB IV. 
CiB-tian*-Camph<dytic Ac, €^,,0^— G. I-017i*/<-~Un3at.— ZnA^ 



ppt. ( 



9. eth. 



•-DiethyUuccinlc Anhyd., [CO.(CHEt)^CO].0.— G. 1086"Vf 
aq. Rives mixture of paia and anti acids which ared. a. aq.; f< 



melta at 192°, latter a " 

t LKTuQnic Ac— Ct. Div, A, Sec. I, M. p. 33°. (If sliRhtiy impure 
usually remains liquid at ordinary temperature after fusion, } 

Cydoheptanecarbonic Ac^ CjH,rCO,H. — Sharp-smelling oil, remain- 
ing liq. at -20°. — CaA, (at 140°), wlky ndl. fr. dil. ale. 

fHonvlic (Pelargonic) Ac, Me.(CH,),.CO^.— G. 0-9068"V«.— 
Odor taintlv rancid but not very unpleasant. — Leafy cryst m. 
p. 12-5°.— BaA„ 1ft. V. d. s. c. aq.— AgA, ppt., v. d. s. h. aq. 



o-Phenylpropionic (Hydratropic) Ac, Me.CHPh.CO^ — ^Heavier than 

aq. and v. d. s. — BaX]+2H,0, nd!. s. aq. — AgA, scales, e. a. h. 

aq.— Amide, m. p. 92°, 
o-Campholenic Ac, C^fitfij. — G. 1-0002 at 0°.— I. aq.; e. a. ale. or 

eth.— Yellow viscous oil w. turpentine odor I Gives Test 304. 
PhenyUcetylacetone, Ph.CapCO.CH^CO.Me.— CT. IV, B. 
tEnanthyUc Anhyd., (C^„0)^0.— O. 0-932 at 21'.— CT. Test 307. 
Etfaylbenzylacetic Ac, Et.CH.C,H,.CO^ — BaA„ a. aq. ; AgA curdy ppt. 
UmbeluUc Ac, C,,H-Or — M. p. 2l°-23°. — Ag salt cryst. fr. b. aq.— 

Faint tallowy oaor. (From California laurel.) 
a, 6-Dimethyloctanon(3)-oic(8)Ac., C„H„Op.— Yellow oil, v, d. a. aq.;. 

e. s. ale. or eth. — Br (in CHOI)) gives oily subatitution product. — 

Ba salt, e, s, ale. 
AmylheptyUcetlc Ac, C.H , i.CH(CtH,J.CO^— Still liq. at - 10°. 
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NXTMBERED SPECIFIC AND SEMI-SPECITIC TESTS 
FOR ACIDS. 

[TESTS 301-400.1 

301. ITeutralizatioD Equivalent (N«ut. Eq.)> 

The neutralization equivalent of an acid is the number expresBing in grams the quae* 
tity of the compound required for the neutralization of one liter of normal alkali. For 
monobadc acids it is identical with the number representing the molecular weight; for 
polybasic acids a simple submultipie of this number. In the tables the neutralization 
equivalent always follows the melting- or boiling-point of an acid in the next vertical column 
to the right. Its value in this genus ranges from 45 to above 400, and ia a numerical 
constant of great analytical importance. 

The detennination of neutralization equivalent should be made with a portion of 
the acid which has been dried to constant weight at 105°-110°, in order to remove hygro- 
scopic moisture or water of crystallization, — the equivalents in the tables having been 
calculated for the anhydrous acids whenever these are easily obtainable. The titration 
should be performed with a pure decinonnal sodium hydroxide or baryta solution, using 
phenolphthalein as the indicator, and observing all the precautions noted in the observa- 
tions on Generic Test III (p. 35). If the supply of the substance permits, it will, how- 
ever, be better to weigh out 0.200 grm. of the acid instead of 0.100 grm,, and also to double 
the quantities of phenolphthalein and water or alcohol prescribed. These changes in 
quantities will not affect the "sharpness limit" demanded in Test III, but will raise the 
minimum limit of decinormal alkali consumption set for all species of the genus from 2 cc. 
to 4 cc. 

To calculate a neutralization equivalent from the results of a titration, it is only neces- 
sary to substitute the expeiimental data into the following formula: 

1 OOP X grama of acid taken 

■ ''^■""cc, of alkali conaiuned X normal strength of alkali 

If 0.200 gnn. of benzoic acid, for example, neutralized 16.41 cc. of a 0.0999 baryta 
solution, the neutraUzation equivalent of benzoic acid would be 
1000X0.200 
16.41X0.0999 '^■^■"■ 

Titrations with decinormal acid and alkali are made with such frequency in organic 
analysis that it is almost imperative that every organic laboratory should have these solu- 
tions, each with its special burette, always ready for immediate use. One of the simplest 
and most satisfactory arrangements for this purpose is shown in Fig. 2. The bottles, 
even in small private laboratories, should have a capacity of not less than three hters, 
and the labels should be inscribed with the dates of standardization as well as the litres 
of the solutions. The bottle figured in the cut > fitted for use with caustic alkali, and 
it« contents are protected from carbon dioxide by the small guard-tubes A and B, 
which are packed with granulated soda-lime. The arm C supporting the burette is a 

n 
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78 NUMBERED SEMI-SPECIFIC TESTS FOR ACIDS. 

strip of wood two inches wfde and an inch thick, through which three circular holes 

have been bored to admit the passage of the neck of the bottle, the tube D, and 

the burette. After boring the holes the strip is sawed longitudinally through the 

middle, and the two halves are then tightly clamped in position by the long screws 

whose heads are visible in the cut. Strips of rubber, leather, or canvas should be 

_ wrapped around the ^ass surfaces at the points of 

contact to ensure a firm hold on the bottleneck and 

burette without risk of crushing them when the screws 

are tightened. The burette is filled by suction at E, 

or, if it is preferred, by the action of a pressure-bulb 

attached at F. 

302. o-Hydrozy-acids. 

Dissolve 0.1 grm. of the acid in 100 ec. of cold 
water. Place 20 cc. of this solution in a test-tube of 
about 20 mm. diameter; add one drop of a ten-per- 
cent aqueous solution of crystaUized ferric chloride, and 
mix quickly. Hold the tube over a sheet of wlute paper 
aide by side with another of like size, contwning 20 cc. 
of a cold aqueous tartaric-acid solution of exactly the 
same concentration as that of the unknown acid, and 
with which one drop of the same ferric-chloride solution 
has also just been mixed. Compare the "hues" and 
" tints " of the colors in the two tubes with each other, 
and with the color standard (cf, p. 232), observing the 
color from above. 

After a few seconds the color of the tartarie-acid 
solution will be a clear yellow (Y-YTl). If the hue of 
the solution of the unknown acid is nearly the same, 
while the intensity of its color equals or exceeds that 
of the standard, the substance is very likely to be an 
o-hydroxy-acid. If, on the other hand, the color is 
distinctly paler than the standard (i.e. lighter than 
YTl),or is a tint of yellow-orange or orange-yellow, the 
test has little significance. 
ji^. J, This test can be used only with cold solutions; for 

heat alone develops a yellowish coloration in ferric- 
chloride solutions of the concentration employed. Nearly all hydroxyl derivatives, when 
in sufficiently concentrated solution, will give a slight coloration with dilute neutral ferric 
chloride. The test is therefore valuable only when made comparatively. 

While it is not impossible that the hydroxyl group may produce identical color-effects 
in the case of some acids in which it does not occupy the alpha position with reference 
to carboxyl, in absence of any direct evidence that such acids exist, it may t>e assumed 
that the phenomena of tliis test are characteristic of the a-hydroxy-acids. Yellow colors 
approaching Tint 2 are likely to be given by almost any soluble acid. The colors given 
by the polybasic and keto-acids are much the most intense. Oxalic acid gives YT2-1 — 
GYT2-1. Succinic and glutaric acids give slightly bron-nish colors, OYTl-2. Malouic 
acid gives no color. Pyruvic acid gives a Y-YO, and might almost be mistaken for an 
«-hydroxy-acid. Acetic acid and its homologucs give a color that is YT2 or paler. 
303. Acids Losing Carbon Dioxide at 300°. 

Place 0.1 grm. of the acid in a piece of glass tubing 8 cm. long and 5 mm. in internal 
diameter, sealed at one end. Connect the open end by a bit of rubber tubing with a narrow 
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gae delivery-tube that leads into a tliree-Inch teat-tube ("weighing-tube") contaJning 
clear baryta solution. Inunerse the tube holding the acid for half iu length in a bath of 
melted paraffin, or the sulphuric-acid mixture of page 219, contuned in a small beaker. 
The bath must have been previously heated to 200° and be held constant at this tempera- 
ture during the experiment. Continue the heating for two minutes. Acida that lose 
one or more molecules of carbon dioxide below 200° will pve a heavy predpitate of barium 
carbonate. 

This test is pven by all acids having two carboxyl groups attached to the same carbon 
atom. Other acids, excepting only a few of unusual instability, do not give it. It is 
not given, for example, by oxalic, tartaric, citric, lactic, salicylic, tannic, or gallic acids, 
although none of these compounds are particularly stable substances. Whenever the 
reaction does take place with a polybasic acid, one product is an acid of lower basicity. 
Thus, inalonlc acid gjves carbon dioxide and acetic acid: CH,.(CO,H),— CO, + CH,.CO,H. 
By repeating the experiment on a somewhat larger scale, and continuing the heating aa 
long as carbonic add is pven off, the organic acid formed may generally be isolated and 
identified. 

304. Unsaturated Acids. 

Dissolve 0.1 grm. of the acid In 3 cc. of sodium-carbonate solution (the ordinary 
laboratory reagent, about 1 : 10). Then add, drop by drop, a one-per-cent solution of 
potassium permang&n&te. 

If the purple color of more than 1 cc. of the permanganate is instantly destroyed, 
and a brown precipitate of oxides of manganese appears, the acid may be unsaturated. 

The essential phenomena in this test are very uniform, and easily observed. Several 
cubic centimeters of the permanganate are usually reduced, and the reaction is^racticAy 
instantaneous. It is unsafe, however, to draw the conclusion that every acid which ^ows 
this behavior must be unsaturated. Formic add, and most phenol adds like oxybenzoio 
acid and gallic add, behave like the unsaturated compounds; but saturated acids are, 
as a rule, very slowly attacked, if at all. 

As a confirmatory teal for unsaluration in aeids, Test 901 is oflAi very useful. But aa 
the addition of bromine at the multiple bonding, on which this reaction depends, Cakes 
place very slowly in the case of some of the double-bonded dibasic adds, the results (e.g. 
with fumaric acid) arc occasionally a little difficult to interpret. 

305. Use of Esters with Characteristic OoDis. 

The odors of many volatile esters arc highly characteristic, though an adequate verbal 
■description of their peculiarities can seldom be given. Ethyl dnnamate and ethyl ben- 
zoatc may both be said to have an agreeable, sweet, aromatic odor; yet no one who is in 
the least familiar with these compounds would be in any danger of miataking one for the 
other. The foyowing procedure is occajtionally referred to in the tables as a simple means 
for distinguishing between acids by differences in the odors of ^eir esters. It is most satis- 
factory when it can be followed by a duplicate comparative experiment in which the organic 
a«id uifed is known. The result requires confirmation by other more exact methods. 

To a few centigrams of the dry acid in a test-tube, add 0.5 cc. of a mixture of one part 
of concfntrated sulphuric acid and two parts of methyl or ethyl alcohol. Heat the mixture 
several minutes at about 100°, keeping the tube loosely stoppered and the upper portion 
cool. I'our off into 3-5 cc. of cold water in a watch-glass. Warm gently and note the 
odor. 

An odor is much more easily observed in the open watch-glass than in a test-tube, and 
the dilution with water removes the sharp smell of sulphurous add or alcohol that might 
otherwise mask the more delicate odor of the ester. 
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306. Precipitation of Metallic Salts. 

The statement in the descripUoD of any add, that its caldiim salt is insoluUe in water, 
does not justify the unqualified condueion that K will appear as a precipitate when an 
aqueous solution of the acid is mixed with one of caldum chloride; for the salt wtU oftc:i 
be held in solution by the hydrochloric acid, which is the second product of the reaction. 
But a predpitate may usually be expected, whenever the neutral sodiiun salt of an organic 
add is mixed with an equivalent quantity of any other neutral metallic salt which by a 
metathenia could yield a compound described in the tables ns " insoluble." 

In attempting to prepare an insoluble salt of an acid for analytical purposes, it is 
therefore a good general rule to start from an exactly neutral solution of its sodium salt, 
rather than from the free acid itself. To obtain such a solution quickly, a innall quantity 
of the acid may be dissolved or suspended in about twenty parts of water, a trace of phe- 
nolphthalein added, and caustic-ooda solution then dropped in until the first appearance 
of a pink color; or, when the acid is difficult to obtain in quantity, the solution left over 
from the determiniition of neutralization equivalent in Teat 301 may be used, after being 
somewhat concentrated by evaporation. 

When engaged in experiments of this kind, it i? well to remember that some precipitates 
which, when once separated from solution, are very insoluble, do not appear immedialetif 
upon mixing the reagents; also, that some of the most characteristic salts of certain acids 
with the alkali earths, manganese, and zinc are more soluble in cold than in hot water, 
and hence do not begin to precipitate until the solutions containing them are heated or 
boiled. 

307. Acid Anhydrides of Genus m. 

A All tllese anhydrides are soluble in dilute aqueous alkali to salts of the corresponding 
scii^, though in many cases solution proceeds slowly. A general method for the identifi- 
cation of such compounds is, therefore, to exactly neutralize and dissolve them, wliile aus- 
pended in water, by the addition of an equivalent quantity of caustic-soda solution; to 
decompose the siduble sodium salts with an exactly equivalent quantity of normal 
sulphuric or hydrochl^ic acid; and then, finally, to isolate and examine the liberated 
orgAii* acid. 

A second important method is conversion into anilidcs or p-toiuides. The anhydride 
is trea^ — heating above 100° for some minutes is occasionally necessary — with some- 
what more than an " equivalent " wwht of aniline or p-toluidine. The reaction product 
is crushed; washed with a little col<fflilute acid, to remove the excess of base; and then 
purified by crystallization fftim hot water, dilute alcohol, or ligroin. The aniUdes and 
toluides are distinguished for the ease with which they can be crystallized and purified. 
The melting-points for a very large number have been determined and will be given a 
place in Vd. II of this work, 

311. Acetic, Propiot^, Butyric, and Isobutyric Adds. » 

Whenever these adds have to be identified in an aqueout solulion — and this is the 
problem which in actual practice will have to be solved more frequently than any other — 
the first step should always be to exactly neutralize with caustic soda, and then evaporJFte 
to dryness on a water-batii. The dry residue of sodium salt, from which it is not necessary 
that the water of crystallization should be jemoved, is then ready for use m the following 
teats. In very caieful work, the result from the " Preliminary Test 1 " should be accepted 
as final only when it is negative. If, on the contrary, it points to the probable presence 
of one of these adds, Test 2, which is trustworthy and specific, should be apfdied. 

1. [Prdunmary Teat}— Hace 0.05 grm. of the diy salt in a three-inch test-tube. Add 
(LI 00, of concentrated aulfdiuric add, and warm over a very small flame until the odor 
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of the vapors of the liberated organic acid can be easily recognized at the mouth of tlie 
tube. After noting whether the odor ia simply sharp like acetic or propionic acid, or sharp 
and rancid like the butyric acids, cool; add 0.1-0.2 cc. of strong ethyl alcohol, and warm 
until vapors agiun b^jn to come off freely. Then pour into a watch-glass containing 
5 cc. of cold water and carefully observe the odor of the eeter that has been formed. (Cf. 
Test 305.) This is sensibly different for the different acids; but the differences we 
not great and the odors may all be described as ethereal and fruity. That given by acetic 
acid, and closely resembled by the eater from propionic acid, is often spoken of as "refresh- 
ing and agreeable." The test is rather delicate, and, if made comparatively, may eugge^ 
which of the four acids is present. More than this should not be expected from it. 

2. [Identification as Toluides.] — ^Mix in a dry six-inch test-tube 1.0-1.2 grms. of para- 
toluidine, and 0.3-0.4 cc. of concentrated hydrochloric acid. Add 0.4 gnn. of the powdered 
sodium salt of the fatty acid. Rest the lower end of the test-tube in a circular hole 1 cm. 
in diameter cut, by a cork-borer, in a piece of thick asbestos-paper or thin asbestos felt, to 
screen the side walls from overheating; and support the tube in a vertic^ position by a 
clamp on a lamp-stand. Boil gently over a very small gas-Same for one hour. During 
the first fifteen minutes steam should be allowed to escape slowly. After about twenty 
minutes, the water having all been removed by evaporation, the vapors of the condensing 
toluidine should be seen wetting the f^ass in a ring showing a clearly outlined upper margin 
and extending half way up the tube. Regulate the heat so that this appearance will 
continue unchanged to the end of the hour. 

[The following treatment of the fused mixture is designed to separate the acid-toluide, 
the desired product of the reaction (RCO.NH.CH,), from the excess of toluidine, and from 
a dark oily resinous substance, by which it is always accompanied. Resinous residues filtered 
off in ^e course of this treatment should never be thrown away mitil it is found that tin 
yield of acid-toluide will be suiEcient for the purpose of identification; for unless property 
extracted, small quantities of the resin will hold back the greater part of the tfduide. The sep- 
aration depends on the solubility of the toluides and the insolubility of the resin in boiling 
water, and on the volatility of toluidine with steam. If the directions given are carefully 
followed, the yield of pure acid-toluide will be entirely satisfactory, although never largeJ 

Boil the cooled reaction product with 5 cc. of strong alcohol until nothing but white 
sodium chloride remains undissolved. Four the solution, with stirring, into 50 cc. of hot 
water in a small beaker, and boil down quickly to 10-12 cc. Filter the boiling hot solution 
through a very small wet filter supported in a funnel that has been wanned by rapid rota- 
tion in a flame. Wash the filter with 2 cc. of boiling water. Unless the resin left on the 
filtit forms only an exceedingly thin film, boil out filter and resin with 5 cc. of water, 
and filter hot into the first filtrate. Boil down the combined filtrates to a volume of about 
10 cc. Cool well with ruiming water; shake vigorously and filter. Dissolve the pre- 
ciintate in 5 cc. of boiling water; or, if it will not dissolve in this volume of water, increase 
the quantity by successive additions of 1 cc. until all does dissolve. Filter hot through 
a very small wet filter in a hot funnel 2.5 cm, in diameter. Wbsh with 2 cc. of hot vbAxx. 
Cool well in running water. Shake and filter. This precipitate should be white and 
free from resin. If ydlowish, another crystallization from 5 CC. of boiling water followed 
by hot filtration will be necessary. Dry the precipitate at 100°, if the odor of the acid 
wAnot rancid, — otherwise at a lower ^mperature, — and determine its melting-point. 

Acetic Add (properties tebulated on p. 73) gives acet-p-toluide, melting-point 
14fi°-r* (uncor.). The corrected melting-point of the pure compound is 148.2°. 

Propionic Acid (properties tabulated on p. 73) gives propion-p-toluide, melting-, 
pomt 123.5M24.5° (uncor.). 

ladnJmic Acid (properties tabulated on p. 73) gives isobutyr-p-toluide, mdting- 
point 10^-5° (uncor.). ^ 
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n-Bvtyric Add (properties tabulated on p. 73) gives butyr-p-toluide, mdtjng-point 
TZ-S^-TS-S** (uncor.). 

By diminishing the qusatities of reagents and solvents used, beating for two hours 
instead of one, and working very carefully. Test 2 may be carried out with one quarter 
of the weight of sodium salt reconuneikled ; but the yield is then so small that failures 
will sometimes occur. 

The quantity of hydrochloric acid used in a test ought never to exceed greatly the 
quantity theoretically required to combine with the sodium of the organic salt, toluidinc 
hydrochloride reacting upon the toluides at high temperatures. Hence, if the quantity 
of salt taken for any experiment is less than has been directed, the hydrochloric acid must 
be diminished proportionally. A moderate excess of para-toluidine will, however, do no 
barm, and the quantity should under no circumstances be reduced to less than 0.5 grm. 

Test 2 may be used for the identification of acids containing slight admixtures of homo- 
logues. In the case of acetic acid it is still applicable when the impmity is quite con- 
siderable, if the first crop of impure acet-toluide crystals is recrystallized from hot ben- 
zene. The benzene gives at the same time a good separation both from the resin and 
from homologues. The other totuides are too soluble in benzene to be crystallized from 
it with advantage, but they may be recrystallized from a few cubic centimeters of hot 
petrodimi ether, in which the resin will remain dissolved on cooling. 

Whenever it is dedred to separate the acids under consideration from a dilute aqueous 
solution coDtEuning salts, neutral compounds of any description, ot non-volatile acids, 
proceed as follows: Distil over into a dish containing 3 cc. of normal caustic-soda solution, 
or 0.12 to 0.14 grm. of solid caustic soda dissolved in a little water, the solution being 
colored by the addition of a little phenol phthalein. As soon as enough acid has distilled 
over to discharge the pink color, evaporate to dryness, scrape together the residuaof dry 
sodium salt, and use the whole of it for Test 2. 

312. Benzoic Acid. (Properties tabulat«d on p. 60.) 

1. To 0.1 grm. of the acid in a dry test-tul>e add 0.17-0.20 gnn. of phosphorus pen- 
tachloride, and warm, stirring with a glass rod until a clear solution is obtained. Cool, 
and add 1 cc. of cold water to destroy the excess of chlorides of phosphorus. Then add 
sloiriy 0.4-0.5 cc. of aniline. Dissolve the reaction product in 23 cc. boiling dilute alcohol 
(1 : 1). Cool. Filter off the white crystalline precipitate; dry at 100", and determine 
the melting-point. 

The benzanilide obt»ned from l>enzoic acid in this test is in the form of pearly-white 
scales melting at 159.5''-160.5'' (uucor.). ^ 

2. Heat in a six-inch test-tube for one-half hour 0.1 gnn. of the acid, 0.5-0.7 grm. 
of para-tduidine, and two or three drops of concentrated hydrochloric acid. The tube 
must be supported by a clamp, and its bottom made to rest in a circular hole 1 cm. in 
diameter, cut by a cork-borer in a piece of thick asbestos-paper which has been laid upon 
the small iron ring of a lamp-stand. Heat with a very small flame whose height ia so regu- 
lated that the vapor of the boiling toluidine shall condense upon the walls of the tube for 
a distance of two to three inches from the lower end. Dissolve the reaction product in 
10 cc. of dilute alcohol (I : 1). Filter hot. Cool and filter. Wash the crystalline precipi- 
tate with 5 cc. of cold water. Bepeat the crystallization with the same quantity of 
solvent, and wash as before with 5 ce. of waterT Dry at 100°-105° and determine"he 
melting-point. 

p-Bemtoluide, the product in this test, crystallizes in white or slightly yellowish 
plates melting at 155.5°- 156.5° (uncor.). 

313. Cinnftmic Acid. (Properties tabulateil on p. 61.) 

1. Stir 0.05 grm. of the acid into 3 cc. of a cold ten-per-cent solution of potassium 
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permanganate on a watch-^lass or in a small round-bottomed ^ass dish. A strong odor 
of bitter almonds (benzaldebyde) will immediately develop, 

2. Stir 0.1 grm- of the powdered acid into 3 cc. of fuming nitric acid (ap, gr. 1.48- 
1.60), contained in a small round-bottomed dish. The substance will at first dissolve, 
but within two or three minutes a considerable light-colored precipitate will separate. 
Allow to stand (or 7-10 minutes. Then mix with 30 cc. of cold water and stir for a minute. 
Filter off the bulky precipitate of nitro acids and wash with 10 ec. of cold water. Transfer 
the precipitate to a test-tube and boil with 5 cc. of strong alcohol. Cool well. Shake, 
and allow to stand a few minutes t« insure comfdete precipitation. Filter, and wash 
with 5 cc. of cold alcohol. Boil up the precipitate in a test-tube with 5 cc. of ether. Cool. 
Shake and filter. Wash the rather scanty precipitate with 5 cc. of cold ether. Dry at 
100°, and make a mdting-point dcterminattOD. 

The final product in this test is para-nUrocmnamic acid. It is more or less distinctly 
crystalline, nearly white, and melts to a dark-brown liquid at 286°-287* (uncor,), after 
turning brown and beginning to soften at about 265''-270°, 

[Ortho-nitrocinnamic acid, and possibly a little nitrobenzoic acid, are also formed 
during the nitration, but they are comjdetely removed by the treatment with alcohol 
and ether.] 

314. Color Reactions for Citric, Malic, and Tartaric Acids. 

To 0.05 grm. of the finely powdered acid in a small porcelain evaporating-dish add 
10-15 drops of a freshly prepared solution of 0.1 grm. .?-naphthol in 5 cc. of pure concen- 
trated sulphuric acid. Place the dish on a boiling water-bath and remove it at intervals 
of thirty seconds to one minute for the observation of the color changes which follow one 
another in quite rapid succession. When the maximum color intensity has been reached, 
dilute cautiously with four to five volumes of water and again note all the changes that 
occur. 

Citric Acid (cf. p. 47) gives at first a pale greenish blue, soon turning to blue-green 
(B(j), and finally, rather slowly on continued heating, to an impure greett 0} very tligH 
ijUensiiy and permanence. The color after dilution with water is similar in quality to that 
from tartaric acid, only very much paler. 

Tartaric Acid (cf. p, 48), after exhibiting a momentary pale blue^een color changes 
very rapidly to pure intense green (G), which is rather persistent, even when heated oo 
the water-bath. The dilution with water causes a change to a very distinct orange-yellow 
(YO-OY). 

Malic Add (cf. p. 43) at first pves a momentary greenish yellow (GY~Y) that 
changes rapidly to an intense yeUow (Y) which is quite permanent. Dilution gives a yellow- 
orange (YO), which ia distinctly more intense than the corresponding color from the two 
other acids. 

These tests were first described by Pinerua (Compt. rend, 124, 291). While not con- 
clusive unless supported by other specific tests, they are useful reactions. They are most 
satisfactory when used as "comparative tests," 

315. Fonnic Acid. (Properties tabulated on p. 73.) 

Formic acid has a very sharp penetrating odor much like that of acetic acid, but 
more irritating. Like other acids of its scries, aqueous solutions of its neutral sodium 
salt show reddish or orange colorations with ferric chloride. Unlike its homologues it 
reduces alkaline permanganate in the cold in Test 304. 

1. To 5 cc. of a 1-3 per cent aqueous solution of the acid, add one gram, or an excess, 
of powdered mercuric oxide. Warm to a temperature of 40°-5ff*. Qose the mouth ol 
the tube with the thumb and shake vigorously for about one minute. Filter off the 
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1 oxide, and boQ the dear filtrate for at least half a minute. A dark gray pre- 
cipitate at findy divided memuy will appear suddenly within a few eeconds after boiling 
b^ins. HgO+CH,0,-Hg+CO, + H,0. 

2. Hace at least two drops of strong acid, or 0.1 gnn. of the dry sodium salt in a small 
"wci^ung-tube" (a narrow three-inch test-tube). Add five drops of concentrated sul- 
phuric acid and beat over a vctv small flame until a brisk effervescence be^ns. Ignite 
the escaiHog gas. [HjCOi—HjO+CO.] Tbe carbon monoxide will bum at the mouth 
of the tube with a pale-blue flame for some seconds, if the beating is continued. 

316. fflntaric Acid. (Properties tabulated on p. 42.) 

In a dry test-tube fitted with a a»k stopper and a 25 cm. length of ^ass tubing, to 
act as a return condenser, beat 0.1 gnn. of the acid with 0.4-0.6 cc. of aniline at 175°- 
190° for one hour. Boil with 10 cc. dilute alcohol (1 : 1). Cool and filter. Wash with 
2 ce. cold dilute alcohol (1 : 1). Crystallize from 5 cc. boiling strong alcohol. Cool, 
shaking if no precipitate appears at once. Filter. Wash with 1 cc. cold strong alcohol- 
Recryrlallize from 4 cc. boiling strong alcohol. Filter. Wash with 1 cc. ccdd alcohol. 
Dry at 100°, and determine the melting-point. 

Tbe product, glularanilide, crystallizes in white needles and melts at 221'*-222°. It 
be^ns to sublime slightly at 214°-21S°. 

317. Oxalic Add- (Properties tabulated on p. 42.) 

1. Dissolve a few centigrams of the acid in water. Add anmionia in excess, and 
then a few drops of calcium-chloride solution. A white pulverulent precipitate of calcium 
oxalate will at once make its appearance. The precipitate b insoluble in ammonia or 
acetic acid, but dissolves readily in dilute hydrochloric acid. 

2. Id a dry three-Inch test-tube (small "weighing-tube") place 0.1 grm. of the acid 
and five drops of concentrated sulphuric acid. Heat over a very small flame so as to 
obtwn a brisk effervescence. Ignite the gas that issues from the tube — (a mixture of 
carbon monoxide and dioxide). The carbon monoxide will bum with a pale-blue flame 
for several seconds, if the application of heat Is continued. 

3. Heat in a six-inch test-tube for fifteen minutes 0.1 grm. of the acid and 0.5-0.7 
gnn. of para-toluidine. The bottom of the test-tube should be made to rest in a circular 
hole 1 cm. in diameter cut by a cork-borer through a piece of heavy asbestoa-paper. The 
tube should be supported in an upright position by a clamp, and the asbestos-screen rested 
upon the small iron ring of a lamp-stand. Heat with a very small flame protected from 
-drafts, and so regulated that the toluidine vapors shall be seen to condense and flow back 
Along the walls of the lower third or luUf of the tube. Boil out the reaction product with 
10 cc. of dilute alcohol (1 : I). Cool and filter. Wash the residue of oxaltoluide on the 
filter with 5 cc. of cold water. Transfer to a test-tube and boil up with 10 cc. of strong 
alcohol. Cool and filter. Wash with 2 cc. of strong alcohol. Dry at 100^-110°, Mid 
determine the melting-point. 

Oxal-para-toluide cryatalliEes in white plates melting at 266.5°-267.5° (uncor.). 

318. The Phthalic Acids. 

The different behavior of these isomers towards heat is an important distinguishing 
eharacteristic. Phthalic acid melts with loss of water at 184°, giving a sublimate of thin 
flat needles of its anhydride. Isophthalic acid also melts and then sublimes; but this 
<»ccur8 above 300°, and the sublimate is the unchanged acid. Terephthalic acid sublimes 
unchanged above 300°, but without previously melting. 

Phthalic Acid. (Properties tabulated on p. 67.) 

1. Mbt 0.05 grm. of the powdered acid with an equal quantity of reeorcin. Place 
in a dry test-tube and moisten with one drop of concentrated sulphuric acid. Stand the 
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test-tube in a small beaker containing a liquid bath (cf. p. 152), that is, at a temperature 
of 160°, and heat for three minutes. Cool. Treat the fused mass with 2 cc. dilute sodium- 
hydroxide solution. Pour off into 500 cc. of cold water. The water will show a very 
intense yellow-green fluorescence due to fluorescein (cf. Test 402). The isomers of 
phthalic acid do not give this reaction. Tlie test is extremely delicate. 

2. Heat in a six-inch test-tube for flfteen minutes 0.1 grm. of the acid and 0.4-0.6 cc. 
of aniline. The tube must be supported by a clamp, and its lower end rest in a circular 
hole 1 cm. in diameter cut by a cork-borer through a square piece of thick asbestos-paper 
ttiat is supported on the iron rir^ of a lamp-stand. Heat with a very small flame whose 
height is so regulated that the boiling aniline vapor shall be seen to condense upon the 
walls of the tube for a distance of two to tiiree inches from its bottom. Boil the reaction 
product with 10 cc. dilute alcohol (1 : 1). Cool and filter. Wash the precipitate with 
5 cc. of cold water. Recrystallize from 10 cc. of boiling strong alcohol. Cool and filter. 
Dry at 100°, and determine the melting-point. 

o-Phthalanil, the product in this lest, crystallizes in white plates which melt at 204°- 
205°. 

Isopbthalic Acid. (Properties tabulated on p. 72.) 

Mix in a dry test-tube 0.1 grm. of the acid and 0.3 grm. of phosphorus pentachloride. 
Beat cautiously over a very small flame until the mixture fuses to a clear liquid. CooL 
Dissolve in 2 cc. of pure methyl alcohol. 

Precipitate out the dimethyl isophthalate formed, by adding 5 cc. of cold water, cool- 
ing and shaking. Filter. Wash the flocculent crystalline precipitate with 2 cc. of cold 
water. Recrystallize from 4 cc. of boiling dilute methyl alcohol (1 : 1). Cool well. Shake. 
Filter, and wash with 2 cc. of cold water. Press the precipitate between dry filter-paper. 
Dry at a temperature not exceeding 50°, and determine the melting-point. Dimethyl 
isophlkaiate melts at 64° <uncor.). It is very much more soluble in dilute meth^ alcohol 
than the corresponding terephthalate. 

Terephthalic Acid. (Properties tabulated on p. 72.) 

Follow the direction given in the test for isophthalic acid, as far as the close of the 
first paragraph. Then precipitate the dimeth^ ester from the methyl-alcohol solution 
by the addition of 10 cc. of cold water. Filter, and wash the precipitate with 5 cc. of 
water. Hecrystfillize from a boiling mixture of 4 cc. strong methyl alcohol and 1 cc. of water. 
Filter ofT the heavy precipitate of thin, white, lustrous crystals that separates when the 
solution cools, and wash with 3 cc. of dilute methyl alcohol (I : 1). — [Dimethyl terepbthalale 
mdts at 140°. Thia test might he successfully conducted, if it were necessary, with much 
smaller quantities of acid and reagents than are here recommended.] 

315. Salicylic Acid, (Properties tabulated on p. 64.) 

(1) Prepare the methyl ester from methyl alcohol and 0.05 grm. of the acid or one 
of its salts by the method of Test 305. 

Methyl salicylate has the agreeable odor of oil of wintergreen. There are a few rare 
phenol-acids that are said to have a somewhat similar odor; but it is one that is not given 
by the isomers of salicylic acid, or by any acid of commercial importance. • 

(2) IHsaolve 0.1 grm. of the acid in 5 cc. of boiling water. Add 1 cc. of nitric acid 
(sp. gr. 1.2) and boil gently for five minutes. Pour into 20 cc. of cold wf.ter. Filter off 
the precipitate. Wash with 2 cc. of cold water. Recrystallize twice— the first time from 
5 cc. of boiling water; the second time from 3 cc. Dry, and-determine the melting-point. 

5-Nilroaalicylic add, the product in this test, crystallizes in white needles which 
hepa to sinter together at 220°-222°, and then melt sharply to a brown liquid at 226°— 
227° (uncor.). 
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pFbe purple Goloration (RV-VR), which vill be observed in r 1 : 10000 aqueooB Bcda> 
tion of the add whfle apjdsring Genmc Test IV with ferric chloride, is a simple and favorite 
reaction. It ifi said to be sufficiently ddlcate to show the presence of the acid in solutions 
containing only one prat in 500,000 parts of water. It is also given by neutral solutions of 
salicylates of the alkalies, but is prevented by the presence of free acids, alkalies, or 
salts of strongly alkaline reaction, like the alkaline carbonates or borax. The isomers of 
salicylic acid do not give it. 

Calcium and barium chlorides do not give a precipitate in neutral solutions of sodium 
salicylate, even after dilution with an equal volume of alcohol, or after adding ammonia 
and wanning. Sharply ignit«d above its melting-point, salic^c acid emits a faint odor 
of phend.] 

320. Succinic Acid. (Properties tabulated on p. 49.) 

Place in a dry test-tube O.l grm. of the acid and 0.5 grm. of para-toluidine. Immerse 
the lower part of the tube in a small beaker containing one of the liquid baths mentioned 
on page 152. Insert a cork stopper fitted with a 25 cm. length of glass tubing to serve 
as a return cooler, and heat for one half hour at 200°-220°. After the tube has been 
removed from the bath and allowed to partially cool, add 10 cc. of dilute alcohol (1 : 1), 
and boil. Cool well and filter off the crystalline precipitate of auccintoluide. Wash with 
2 cc. cold dilute alcohol (1 : 1). Crystallize from 5 cc. of boiling strong alcohol. Filter. 
Wash the crystals with I cc. cold strong alcohol. Dry at 100°, and take the melting-point. 

The guceinioluvie thus obtained forms white needles melting at 254.5'*-255.5° (uncor.). 
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CHAPTER VL 
GENUS IV. PHENOLIC COMPOUNDS 



SUBORDER 1, ORDER I. 
(Coloiless Compounds of Carbon, Hydrogen, and Ozj^en^ 



To this genua belong all the true phenols of the suborder not included i: 
going genera, and many non-aromatic "enols." 

GENERIC TEST IV. 



FIED -AS PHEHOLS IRRESPECTIVE OF THEIR BEHAVIOR UT PROCEDURE S. 

PROCEDURE 1. 
(The Teat with Ferric Chloride.) 
IMssoIve about 0.05 grm. of the substance in 1 cc. of cold water; or, if ttus 
should be found impossible prepare a hot saturated aqueous solution; cool; filter, 
and use 1 cc. of the cold saturated filtrate. To this solution, in a narrow three- 
inch test-tube (small weighing-tube), held in front of a sheet of white paper, add 
three drops of the ferric-chloride reagent described below,* pausing for a few seconds 
after the addition of each drop to note whether any color change occurs. If no 
coloration is noticed, repeat the test in the same way as before, except that alcohol 
is substituted for water as the solvent. 

If any coloration, transient or permanent, other than a tone of yellow or' 
orange-yellow (Y or OY), b observed, the substance is probably a phenol or an ' 
enoL 

PROCEDURE 2. j 

(The Test with Alkali.) 

a. Place 0. 10 gnn. of the findy powdered substance in a narrow three-inch tSB^ 

tube with 1 cc. of cold water, and ascertain by shaking and stirring whether it will 

dissolve. If it dissolves comjjielely in the cold, and gave no color with ferric chloride 

in Procedure 1, it is not a phenol. 

• The Ferric-chloride Reagent — Prepare the reagent aa required for use by diluting three 
drops of the 10 per cent etock solutiOD of ferric chlonde vith 1 oc of water. 
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b. If the substance did not dissolve appreciably in experiment a, add 1 cc. of a 
cold aqueous sodium-hydroxide solution (1 : 10) to the mixture. Shake or stir 
well for about one minute, and notice whether solution is effected, and whether 
any strong coloration b produced. If the compound now dissolves completely, 
or if it dissolves completely after diluting the alkaline mixture with an additional 
cubic centimeter of cold water, the compound should be sought among the phenols. 
The appearance of any pronounced coloration in the alkaline solution, also shows 
the compound to be a phenol, though most of the phenob give colorless solutions 
in alkah. 

If a considerable part of the substance, though not all, dissolves in experi- 
ment a, add a little more of it to the solution, so that an undissolved residue of about 
0. 10 grm, shall remain. Treat thb mixture with sodium hydroxide just as directed in 
the last paragraph, except that the subsequent dilution with water should be omitted 
in this case, unless a change in the appearance of the powder should indicate strongly 
that the formation of a sodium salt insoluble in concentrated alkali has talcen 
place. The phenomena observed are to be interpreted as in the last paragraph. 

OBSERVATIOnS OIT GEVERIC TEST IV. 

7n "the test with ferric chloride" yellow and orange-yellow colorations have 
to be disregarded, because tones of these hues are produced by many polyatomic 
alcohob belon^ng to subsequent genera. A strong yellow also appears whenever 
alcohol b substituted for water as the solvent. Fortunately the colorations given 
by phenob, although varying widely in hue, intensity, and permanence, are not 
very often yellow, or either of the two adjacent hues in the color standard. The 
colorations characteristic of some phenob appear in extremely dilute solutions; 
others only in concentrated solutions. Some remain unchanged in quality for 
many hours; others appear and dbappear within a second. A trifling excess of 
the reagent b sometimes sufficient to destroy the color; in other cases it b beneficial 
or necessary. It b for thb reason, that it b desirable to observe the color after the 
addition of each drop of the chloride. The ferric-chloride test b applicable to cold 
solutions only. For further information concerning thb reaction see numbered 
Tests 302 and 401. 

In "the teat with aZftait " several dbtinct principles are involved. The first 
and most important of these b, that, with the exception of some polyatomic phenob 
like resorcin and pyrogallol, the species of thb genus as a class are not "easily 
soluble" in cold water, although they do dissolve readily in cold sodium-hydroxide 
solutions of certain concentrations. For the larger number of species a "normal" 
concentration of the alkali has been found to be the best. But since the sodium 
salts of some phenob (e,g. sodium-methyl salicylate) are much less soluble in strong 
caustic soda than in water, they occasionally appear as precipitates even when 
the alkali used b only normal. It b to provide for thb contingency that it b directed 
to dilute with about one volume of water whenever a precipitate (an insoluble 
sodium phenolate) b found to form. The use of a weaker alkali at the start b not 
advisable, because the salts of many phenob are so completely hydrolyzed in soluUon, 
unless a considerable excess of alkaU b present, that their solubility in decinormal 
soda may appear to be no greater than in pure water. Finally, it should be men- 
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tioned that a few compounds having phenolic structure will not dissolve unless 
the alkali is much stronger than normal. But their number is so small that it has 
been considered better to treat them as exceptions than to comphcate the teat (or 
the sake of assuring them a position with the other phenols. 

The production of a colored solution in the test with alkah is not a general 
reaction of the phenols, but whenever a coloration does appear at this point, or in 
the titration in Test III, in the examination of an unknown substance, it is a very 
significant phenomenon, and is alone suiQcient to indicate that the body should be 
sought among the phenols. The colors are sometimes very brilliant, as with the 
phthaJeins, but often yellow, and sometimes dark brown, appearing gradually on 
stirring. Brown colorations are characteristic of phenols like pyrogallol, whose 
alkaline solutions are rapidly oxidized by the absorption of atmospheric oxygen. 

It is necessary to restrict "the test with alkali" to solid phenols, because it 
has been found that a considerable number of liquid species in Genus V and VI 
(e.g. diethyl succinate), which react neutral in Test III with very dilute alkaU, 
are saponified by short shaking with a 1 : 20 aqueous soda solution. Since the 
liquid phenols, so far as is certainly known, all give colorations with ferric chloride, 
this limitation placed on the appHcation of the alkali test is accompanied by no 
serious disadvantages. 

General Physical and Chemical Characteristics of the Pheools and Enols. 

Many of the phenols, like ordinary phenol, eugenol, and methyl salicylate, possess 
intense and characteristic odors and tastes; but many solid species are odorless and taste- 
less. All except a few of the simpler phenols, such as ordinary phenol, resorcin, and 
pjTogallol, are nearly insoluble in cold water, though soluble in solutions of the caustic 
alkalies. All the water-soluble species either give colorations in the teat \vith ferric chlo- 
ride, or else solutions in dilute sodium hydroxide that rapidly turn brown through oxida- 
tion upon exposure to the ur. In alkaline solution many phenols reduce potassiiun per- 
manganate in the cold in Test 304, and a smaller number, including many of the polyatomic 
phenols, reduce metallic silver from ToUen's reagent in Test 101. The phenols are as a 
rule readily soluble in cold concentrated sulphuric acid, being very easily sulphonated, 
and are not reprecipitated upon dilution with water. In Test VIII they evolve hydrogen 
when treated with sodium, and are sometimes acetylated in the treatment with acetic 
anhydride. The color reactions of the phenols are numerous. Those depending upon 
fusion with phtlialic anhydride (cf. Test 402), treatment with sulphuric acid containing 
oxides of nitrogen, or with aromatic diazonium salts, all have anal}rtical application. 
Colorations obtained with ferric chloride, as in Test IV, have been described for about half 
the solid species mentioned in this volume, and for nearly every liquid species. These wdor- 
ations are ascribed to the formation of unstable iron salts. Some phenols, like a-naphthol, 
whose dilute aqueous solutions arc little or not at all colored by ferric chloride, are oxidized 
by it, and then separate from the solutions as precipitates of insoluble condensation prod- 
ucts (like dinaphthol). A portion of the aromatic hydrogen in phenols is very easily 
substituted by halogens or by nitro groups, poly-halogen, or poly-nitro derivatives being. 
formed. Even very dilute aqueous phenol solutions consequently give precipitates upon 
treatment with an excess of bromine water (cf. Test 414-3). Test 901 may also be applied 
when evidence as to ease of substitution by bromine is desired. The nitro derivatives are 
readily prepared on the small scale, and are very often useful in completing identifications 
(cf. Tests 414-(2), 415, 418'(2), and 419). A few phenols, like guiacol (cf. p. 91), give 
characteristic crystalline derivatives with picric acid. 
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One of the most importaot reactions of the enoh is their I>eliavior upon sapooifica- 
tjon. The saponification may be conducted, and the saponification products identified, 
by the method of Part 2 of Test V, as described on pp. 113 el seq. The following are 
examples of such reactions: 



CH,.CO.CH,.CO,Et, (or, CH,.C(OH):CH.CO,Et) +2KOH-K,CO,+CH,.CO.CH, + EtOH. 

(Acetoacctic ether) (Aeatoua) (Aleohol) 

The names usually applied to the enols in the tables of this volume, and in the illus- 
trations here given, are thoae properly belonging to the ketones with the corresponding 
desmotropic formula. This keto nomenclature, while open to criticism, is used, because, 
besides being probably the one in more general use at the time of writing, it also more 
quickly suggests the names of the saponification products that are to be expected. The 
enols, like the phenols, are soluble in cold dilute alkalies, give colorations with ferric 
chloride, and are attacked by sodium or bromine. When shaken with a saturated solution 
of copper acetate in water or dilute alcohol, some enols give precipitates of stable and 
characteristic blue or green copper salts. 
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COLORLESS COMPOUNDS CONTAINTNa C, H, AND O [SUBORDER I OF ORDER IJ. 

GENUS IV, PHENOUC COMPOUNDS. 



DIVISION A,— SOLID PHENOLIC COMPOUNDS. 



oilina-point 



PHENOLIC COUPOmiDS.— Colorless and Solid. 



250 (560 mm.) 
172-3(12nim.) 



ES 



miscible w, 

ale. or eth.— In Test 401 w. FeCL, the 1% ale. sol. ^vee a 
GB color, very quickly fading tnrouKh G to YT2, while 
the aq. sot. (1 : 100) gives a BVcolor, which fades in 2 min, 
to a white turbidity. 
m-Propvlphenol, Pr.CaH^.OH. — V. d. s. aq. — Aq. sol. pale blue 

w. reCli; ale. sol. green. 
to-Cresol, He.C,H,.OH.~l% aq. sol. w. Fed, in Test 401 
a VB color on mixing, changing to Y in 5 min. and 
M a turbid brown — The picrate, prepared by mixing 
of the cresol in a little 50% ale. with a concentrated 
aolution of picric acid in 50% ale, tortos orange-yellow 
ndl. w. m. p, 88° (m- and p-cresola give no picrates). — 
Unlike phenol, not dissolved by 5 pt. cone. NH^OHI 
t Gtiiacol, o-MeO.C,H,.0H.— S. in 60 vols. aq. at 15".— The 
1% aq. sol. gives w. FcCl, in Test 401 a ROR color which 
slowly fades, the sol. becoming turbid. The 1% ale. sol. 

K' ea a GB w. FeCl,, which very rapidly fades to a YT2. — 
e alkaline sol. fr. the fusion w. phthalie anhydride in 
Test 402 has a VB-BV color, and an absorption spectrum 
not easily distinguishable from that of thymol (IV, A, 
m. p 49-6°). — tTo a mixture of 0-1 grm. guiacol and 
1 cc. aq., add a hot sol. of 0-2 grm. picric acid in 5 ce. aq.; 
shake well and allow to cool slowly. A brilliant O-YO cryst. 
ppt. of the picrat« compound, w. m. p. 86°, appears within 
a minute or twol 

Dtacetyllwizoyl Methane, Ph.CO.CH.(COHe)r— E. s. ale: s. 
w. veUow color in Na,CO,.— Ale. sol. blood-red w. FeCl,.— 
Cu salt dark blue tbl. w. m. p. 224''-5'', s. CHCI,.— Saponi- 
fication by Teat V-2 gives acetophenone and acetic ac. 
(Tests 712 and 311). 

t p-Cresol, Me.CjHj.OH.— Is not dissolved by 5 pt. cone. 
NH,OH,— Aa. sol. {1 : 100) in Test 401a gives BVTl-BTl-2 
on mixing; the sol. then hnally becomes ttirbid. 

o^Jxybenzophenone, Ph.CO.C^,.OH. — M. p. oxime ISS'-^". 

t Phenyl SalicyUte (Salol), o-HO.C^.CO^h.— Odor faintly 
aromatic. — Aim. i. h. aq. (dif . fr. phenol) ; e. s. ale. or eth. — 
Dil. ale. sol. colored violet-red w. FeClf — Saponification 
by Test V-2 gives salicyUc acid and phenol (Tests 319 and 
414). 

tPhenol. C^..OH.— S. in 15 pt. aq. at 16°; aim. i. Na,CO,; 
miacible w. ale. or eth. la dissolved by less than 5 pt. 

cone, ammonia (dif. fr. crcsols).— An n ' 

FeCl, (Test 401) gives a violet color ( „ 
more than 15 min.— Identity by Test 414 1 

Ethyl Benioylpyruvate, Ph.CO.CH»CO.CO,Et — Dec. on dist. — 
Pr. fr. Ipr,, e. a. ale— Ale. sol. blood-red w. FeCl,.— Saponifi- 
cation By Test V-2 gives acetophenone (Test 712), sodium 
oxalate, and ethyl alcohol. 



01 
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GENUS TV, DIV. A. 

(OBDBB 1, SttBOBDEB I.) 

PHEHOUC COHPOUHDa.— Colorkn aoA Solid. 



p-Ethflphenol, EtCA-OH.— V. b. sic. or eth.-— Aq. ml. gmy- 
blue w. FeO,. — Warmed w. P^, gives phenol and ethylene. 

iMhMuopjrocatechin, He.CA-(OH)^i, 1,3). — E. a. aq., ale., 
or eth. — Aq. sol. gives a tnmaient green w. FeCl,. 

I, 3-XylMWl(i), M«rC^,.OH.— S- h. aq.— Tribrom-derivative, 
m. p. 175°. 

MacetyUcetone, CO.(CH^COMe),. — Decomposes spontaneously. 
— Liutrous Kt. e. s. eth. or h. ale.; sol. in alkalies w. yellow 
color I Gives dark-red color w. FeCl,. — Gives a lea/^reen 
Cu salt and light-yellow Ba salt i. aq.— With NH, gives 
lutjdone. 

t Thymol, Me.C^r(Me,CH)(OH)(i, 4, 3). — Strong odor <rf 
thyme I— S. at 15° in 1200 pt. aq., or in 900 pt. at 100°. — 
Gives no color w. FeCl, except in cone. ale. sol. (1-2), 
when a trace of the very dil. reagent gives a transient 
green color (G). (Dif. fr. guiacol.)— Test 402 w. phthalic 
anhyd. is very striking though similar to that given by 
guiacol. The fused maas, which has a very intense VR-R 
color, dissolves to an intense blue (B) in dilute NaOH, 
This sol. shows an absorption band, when viewed through 
the spectroscope, extending fr. E to the orange. "' 



n cautious d 



t 419 1 



3 a thick line 



PaBnol, He,CO.C^,OH.OMe.— Ndl. . 

at. — Ale. sol. colored dark red-violet by FeCl,. — Oxime, 
ndl., e. B. ale.; d. s. aq. 

Homopyrocatechin, He.C3r(0H)^i, 3, 4)- —V. s. aq. ale. or 
eth. — W. FeCl, gives green color, which changes to red- 
violet w. Na,CO,.— Reduces AgN'O, or Fehling's sol. 

Pyrogalloldimethylether, HO.C^pCOMe)^— FeCl, gives cOru- 
lignon (s. in cone. H^O, w, intense cora-flower color). — 
Cone. Ha at 100" gives pyrogallol. 

HydroqulnonB Methyl Ether, p-HO.C^,.OH«.— Not voL w. 
8t.— E. s. c. b;!. ^Reduces h. anunou. Ag. sol. 

Iridol, Me.C,H,.(0MB),(0H){3, 4, s, i).— E. s. ale, eth., orbi. 

Diozybenzophenone, <C^,OH)^CO. — Pale-yellow pr. fr. Igr.; 
alm.i.aq.; v. s. ale. or eth.; s. in K,CO, sol., but ppt'd by 
CO,.— Dil. ale. sol. colored brown-red by FeCl,.— tlWiinz 
w. cone. H,^, or boiling w. KOH sol. gives carbooyldi' 
pbenyleneoKide, 1. aq., m. p. 173°-4°.' 

i,i (s^)-HydTonaphthoquinoae, C,tHr(OH),. — Silvery 1ft., 
B. in NaOH w. yellow color, which changes to an intense 
green. — Diacetate melts at 105°. 

Benzoylacetone, Ph.CO.CH,.COHe.— D. a. c. aq.; v. a. ale. or 
eth.; e. s. NaOH; d. s. Na,CO,; i. NaHCO^— Intense 
red color w. FeCl, 1— Saponification bv Test V-2 gives 
acetophenone {Test 712).— Cu salt, pole-green ppt. by 
CuAc, fr. dil. ale. sol. 1 Ag salt i. ppt. 

p-Iaopropylphenol, He^CH.C^^^.OH.— Aq. sol. becomes pale 
blue w. FeClj; ale. sol. green. 

Dioiytoluene, Me.C,H,.(OH),(i, 2, 6). — B. s. aq. or ale— W. 
Ca(OCl)i quickly turns to a fuehsine-red color that changes 
to yellowish brown. 

1 1, 3-Xyleiiol(4), Hb^C,^,.OH.— Lode ndl. fr. h. aq. — Odor 
like phenol. Cold saturated aq. sol. becomes B on mixing 
with FeCl] (Teat 401); the color rapidly fades, however, and 
ia replaced by a white turbidity. — Tribrom-derivative 
melts at 169°. 
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HeHiug-point 



71-2 
73-4 



24fr-7 
219-6 



219- 5c. 
234-5 



211-5 (th.i.) 
2ISc. 



GENUS IV, DIV. A. 

(ORDBB I, SITBOBDBR I.) 



PHEHOLIC COHPOUnDS.-Coh>rieaB and Solid. 



y. NaOH.— No color w. 
162 -5°. 

m-Ozybeniyl Alc^ HO.C^,.CH,OH.— Cryst., e. s. ale, ettt., w 
h. aq.; d. B. CHCl). — Aq. Bol. gives violet-blue color w. a 
little FeCl,. 

i.alc. oreth.; i. NH^OH 

PBeudoctunenol, C^r(He,)(OH)(i, 
Jc. or eth. — No color w. FeC 
Hol. with Br gives Br deriv. a 
Conifaryl Ale, MeO.C^,: (0H)(C^,.0H).C3, 4, O-— D. 8. h. aq.; 
e. s. eth.; s. alkalies. — Dil. mineral acida change quickly to 
amorphous isomer, aim. i. eth. — Na amalgam reduces to 
eugenol, Div. B, b. p. 247°. — CcO| mixture oxid. to vanil* 
line, etc. 



Diethyl Ketipate, EtCOrCHrCO.CHpCO.Et— Flat pr. fr. ale. — 
I. c. aq., e. s. eth.— bives intense-red color w. FeCI,. — Boil- 
ing w. dil. H^SOf gives diacetyl I — Substitutes Br, easily. — 
The free acid is unstable. 



1, 1, 3-Trimetb7lpbeDOl{5), He^C^rOH.— No color w. FeCI,. 

DibenzoTlmetbane, CHr(COPh)^— TbI. fr. methyl ale. ; e. s. ale. 
or eth.; i. Na,a),; v. e. s. NaOH.— Ale. sol. intense red- 
violet w. FeClj !---Sionobrom-derivative formed fr, 1-8 grm. 
Br and 2-24 grm. substance, each dissolved in 3 pt, CUO, at 
0°, (silky ndl., m. p. 93°). 

(a)-DibeazoylacetODe,(PbCO)pC:COH.H«.— Pr.fr. Igr.; dec. at 
270°. — Sol. in NbjCO, w. yellow color, — Ale. sol. blood-red 
w. FeClj.— <}uite a strong acid. — Heated for 1 hour at 85" 
gives (/))-dibenzoyl acetone of m. p. lOT^-lO", i. in Na,CO, 
sol., and giving no color in ale. sol. w. Fl-CI,. 



and phenol. (Tests 913, 912, and 414.) — Dibrom-deiivative, 
fr. excess »f Br in CS, sol., ra. p. 175°. 

t Salifenin, o-H0.C,H,.CHrOH.— Rhombic tbl.— 9)1 fr. 100". 
— ^. s. c. aq.; v. s. h. aq.; v, s. ale. or eth.— Test 401 w. a 
0-5% ale. sol. and FeCI, gives a RV color, soon changing to 
YOT,.— The powder stirred w. a little cone. H^, gives a 
red color (RTl-VRTl).— Boiled for a short time w. 5 pta. 
aniline gives oxybenzyl-aoiline, m. p. 108°; ndl. fr. ale. 

t, 1, 3-Tetrametbylphenol (4), Me^.C^OH. — E. s. ale. or eth. — 
Gives no color w. FeCI,. 
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Sailioftpoi'ii 



250d. 

278-80 



05-7 

96-7 



325 a. d. 
267-70 



0ENU3 IV, DIV. A. 

(ORDKB 1, STTBOKDEB I.) 

PBESOUC COKPODHDS.— Goloriew and Solid. 

-,. eth. 

. j-cui) ftxcn, >u Teat 401, a veiy pale but 
_ _ it violetr«d (VRT2). — fTo S cgnns. ester 

in a teetr-tube add I cc. cone. NH,OH, 1 cc. glacial acetic 
acid and 10 cc. dilute H^jO,. Place a pine splinter in Uw 
mixture and boil for 2 min. — The acdinter bectHoes colored 
deep red (pyrrol reaction) ! — SapMuBcalion giveB aoetMiyl- 
acetone, C,H.OH, and CO^ 

2-Hetliybiuihthol(i), HcCioHrOH.— NdL fr. ag.— Oives white 
ppt. w. FeCl,; green ppt. w. Ca(OCl)]. — Igmttm w. Zn dust 
gives jS-methylnaphtbalene. 

i-Hetli;liiaphtlH>l(4), He.C.^-OH.— Gives same reactions as 
preceding, except that Zn aust gives a-methylnaphthalene. 

p-Isoomylphenol, C^„.C^,.OH.— Ndl. fr. h. aq. 

p-AnoL He.CH:CH.C,H,.OH.— S. m alkalies.— Expoeune to air 
or n. dil. acids gives a brown oil. 

t a-Haphthol, C,^,.OH. — Monoclinic. — Odor phenolic. — D, s, 

b. aq.; i. c. aq.; e. s. ale, eth., bis.. or alkalies. — Aq. aoL 
gives scanty white ppt. w. FeClj, laentify by Te^ 412J 

Pyrogaltol Ethyl Ether, (0H)i.C3,.0Et— Ndl. vol. w. st.— S. 
c.aq.; e.e.h.aq.; v.d-S.c.bz. — Gives blue-violet color w. 
FeSO.. 

Trimethylphenol, C,Hr(He,)(OH}(r, 3, 4, 6). 

Ethyl Oxalylacetate, CO^.CO.CHrCO^t— FeCl,+aq. sol. gives 
deep-red color. 

jS-HydrojuglOD, C,^^ (OH),.— Silvery 6-sided ndl. fr. ale— S. 
1000 pt. c. aq. ; d. s. ale. or eth. ; e. s. CHCI, and bi.— <3ives 
an inlense-yellow color w. NaOH, changing to red. — Boiled 
w. FeCl, gives juglon. 

Beniocotrin, C,^..0,.— Pale-yellow ndl., e. s. eth. or dil. NaOH. 
— FeCl) gives dark-brown color.— Ammon. sol. gives amor- 
phous yellow ppt. w. PbAc,. 

p-tert.-Bn^lphenol, Me,.C.C,H,.OH.— NdL fr. aq.— Heated w. 
P,0, gives isobutylene and phenol, 

o-Oiyhydroanthtanol, C,(H,,Oj,— Yellowish Itt. fr, ale— S. ale. 
or eth. — The ale. sol. is colored green by FeCl,.— Solutions 
show a pronounced green-yellow fluorescence. 

Hethyl Oxynaphthyl Ketone, Me.CO.C,^-OH.— 6-dded pale- 
green pr. fr. bz.; i. aq., d. s. ale; s. alkalieB, but ppt'd by 
COi.— Oxime, m. p. 168''-9''. 

:, z-Dioz]rtoluene{4), {OH),.C^,.He.— B. s. aq., ale, or eth. ; d. 
a. b». — Aq. sol. colored green-blue by FeQ,; gives ppts. w. 
Br or PbACj; gives yellow color w. Ca(OCl), aoi,- Phthalic 
anhyd. fudon Cl'est 402} gives a fluorescein. 

t Pyrocatechin, ft-CA.(OH)^— Lft. fr. b*.; e. s. aq., ale, or 
eth.; s. c. bt. (Separation fr. hydroquinone.)— Aq. sol. 
{1 :2S0) gives w. FeC^ a green (G) color, which, on addition 
of NajCO,, changes to R, becoming OR within 15 min. I— 
Alkaline sol. browns in the air. — Pbic, gives white ppt. 
(dif. fr. hydroquinone). — Easily reduces sol. of noble metals 
and Fehlmg's sol. on warming. — Apply Teat 416 1 

Homosaligenin, Me.C,H,.CCH^H)(OH)(i, j, 4).— Lft. a. 15 pt. 

c. aq.^ — Sol. pves deep-blue color w. FeCl,. — Dec. by heat- 
ing w. dil. HCI to i. homosaliretm, m. p. 200°-5''. 

Dihydmresorcin, C^.O^- Pr. e. s. aq. oralc; v. d. a. abs. eth. 
— Aq. Bol, reacts strongly acid. — Aq. sol gives intense 
violet color with FeCl,. Reduces Ag sol. — Gives a phenyl- 
bydrszone w. m. p. 176". 
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GENUS IV, DIV. A. 

(OHDBB I, aUBODDBR I.) 



"•'■s-r'" 




PHEITOLIC COHPOmiDS.— ColOTleaa tud Solid. 


105-6 


29S 




106-6-108 


287-90 


t Orcin, Me.C^,.(OH)^i, 3, 5)— Cryat. w. IH.O (m. p. 68=).— 
Sweet taste.— B. s aq., ale, or eth.; d. s. CHa,.— A 1% aq. 
«ol. gives H VBTl-BVTl color w. FeCiin Teat 401, which 
slowly fades to a light lint of the same hue.— Redurea am- 














nion. .\r Bol. — .Sol. in ammonia absorbs from air, becoming 






red.— Br aq. ppta. tribrom-derivaUve (ndl. fr. dil. ale, m. p. 
98°).— t Bring to a boil a sol. ot 5 cgrm. orcin in 5 ce. of a 1% 
NaOH sol. to which 5 drops of CHa, have been added. Aa 














CW)R color ia produced. Dilute the aoiution to 50 cc. and 












appears I— The phthalic anhyd. fusion (Test 402) gives a pure 
OR solution. 


108 




yellow-green w. FeClj. 


108-9 




PUoridiin.— Cf. m. p. abt, 170°, at which temp. U remelto after 

losing aq. 


110 




Genus III (.\, 2). 


no 




p-Oxybeniyl Ale, HO.C^CH^OH.— Kne ndL, e. a. aq., alo., 
o?eth.^l. in conc.Tf,SO. is red-violet. -*• ' 






112 




e. s. ^c, or eth 


114 


255 


PentamethylpWoroglucin, C,,H,,0,.— E. s. in sol. of NaOH or 
Na,CO,.— Reduces KMn6, immediately. Abs. methyl ale 










sol. with Br gives Br deriv., ndl., m. p. 75=-6°. 


116 


d. 


Vanillyl Ale., C,H^(MeO)(OH)<CH^H),(3:4:i).-NdL E. 8. 
ale, eth., or warm aq.— S. in cone. H^SOj w. red-violet color. 
—Gentle oxidation w. a little CrO, mixtuK gives vanilline 
(odor like vaniUa) I 


IIS 


295-300 


Acetovanillon, HeO.C^,.OH.COH«.— Fr. s. in 200 pt. c. aq.— 
Cu salt a yeilowish-green ppt.— Oxime melts at 95°, 


116 


276-6 


t Resorcin, m-CA.(OH),.— Tbl. fr. aq., ale, or eth.— Taste 
sweet —V. B. c. aq., ale, or eth.; i. CHCl, or CS,.— A 1% aq. 

tor more than 15 min.— Identify by Test 418 1 










11$ 


207-8 


V-2 gives p-oxybenzoic ac. andC.H.OH. 


116 




m-Osybeniophenone, Ph.CO.C,!^.OH. — Lft. e. a. ale. or eth.— 
Givestwoosimesw. m. p. 76°and 126°; fusion of first givea 










second. 


117 


227-8 (th. i.) 


— V. a. ale, CHCl,, and h. aq. — Givea a cherry-red color w. 










FeCI..— Boiling w. alkalies gives formic ac. and CO^— Salt* 






very unstable. 


117 


249-50C. 


E. vol. w. St. 






120 




'•'3.7«V.'^Si^^^."'=''^-"^''-^*-""^ 


120-1 




I, a-Trioxyaaphthalene, C.^^(OH)p— Sbl. in scales.- V. a. eth. 


120-1 




OxtlyldtaUtons,'c,H.O.CH-CO.CO.CH^COMe.-Ci78t. d. s. aq.; 
a ale, eth., or NaOH(Na comp. yeUow).— Ale. soL is cd- 
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129-31 



GENUS JV, DIV. A. 

(OBDKB I, SnSOBDER I.) 



I^EHOUC COHPOUHDS.— Coloriew and Solid. 

p-Dipbeiudetluiie, He.CH.(C,H^H)r — ^^^Y?*" ''- b'-> i- ^- — 
Aq. 8ol. gives yellow-brown ppt. w. FeClj.— Gives Ag mirror 
w. b. dil. funinoD. AgNO, sol., evolving aldehyde. 

t jS-KaiihUiol, C,^^OH.— D. s. h. aq.; e. s. ale, eth., or bi. — 
FeCI, givea a white opalescence w, the c, aq. sol. — Identify 
by Test 4131 

a, 5-IHoxTtoluene(i), He.C^r(OH)r'~Sbl. partially. — V. 9. 
aq., ale., or eth.; leaa s. bz,; 9. alkalis. — Aq. sol. w, FeCl, 
gives brownish-red color. — iio\. in SaOH is blue-green, soon 
turning brown. — Bailed w. aniline gives compound (Ut. fr. 
aq.) w. m. p. 82°-85°. 

m-Xylordn, C,H^(Me,)COH),{i, 3, 4, 6).— Tbl. e. e. aq. or eth. 

Cubebin, CHrOrC^C^^OH.— Ndl., aim. i. aq.; d. s. ate; s. 
eth. — Cone. HjSO, quickly produces a, purple-red color. — 
HNO, gives picric and oxalic acids. 

Diethyl Succinylosuccinate, C^,0,.Etr — Pale-greenish crvst. 
w. bluisb fluorescence fr. otn.; v. d. s. h. aq. — FeCI, colors 
ale. sol. deep cherry-red. — The sol. in NaOH is deep yellow. 
— The ale. sol. shows intense light-blue fluorescence. 

Etbylnicdnylosuccinic Ac., C^.O^— >'dl. or tbl.— Sbl.— S. e. 
aq.; e. s. ale. — FeO, gives cherry-red color w. aq. sol. — 
Fwdon w. KOH gives formic and butyric acids. — Bai-F 
2H,0, or 4H,0, pale rose-colored erystak. 

MetbylpyrogaUoI, CH^C^,(OH),.— Sbi. in ndl.— W. FeSO, 
gives same bluish color as pyrogallol. 

9, io-DiliTdrosntbrol(3), C^,:(CH,)]:C^,OH.— E. s. ale. w. 
blue fluorescence. 

Diketohydrinden, C^,:(CO),:CHp— Cryst. fr. Igr.; v. d. s. c. 
aq.; e. a. b. ale. or bz. S. w. intense vellow color in dil. 
NaOH or Na,C<),!— Boiled w. aq. or alkali gives an acidic 
body, m. p. 206°-8°, whose alkaline salts are intensely red- 
violet, and whose Ag salt is dark red ! 

tPyrogallol,C,H,.(0H),(i,i,3).— V. s. e. aq.; s. ale. or eth.— 
Taste bitter (poisonous). — -.Alkaline sol. absorbs O rapidiv, 
turning brown. — A \% aq. sol. gives w. FeCI, an OY6I 
color, changing within 15 min. to 0YS2. — Reduces AgNO, 
Bol. in the coliL — Apply Test 417 ! 



ilue in reflected li 
mitted light.— S. in dil. SaOH w. Seep-yellow 
a trace of FeCI, gives a blue-green color. 

p-BenzoylphenoI, Ci,H^Op — Dist.- Lft. d. s. c. aq., mores. h. aq.; 
c, s. sic, eth., and Ac. ; s. in alkalies, but reppt'd by acids. — 
Dec. by cone. H,SO, at 200°, giving phenol and benzoic ac. 

t, 6-Dioxynspbthalene, C,fi^{QB)^—l>. 3. c. ale; e. s. elh. 
— FeU, gii-es a transient blue color, then a copper-ted 
ppt. 

t Furrtn, C,H,O.CO.CH(OH).C^^.— Nearly colorless (about 
\'T3) ciyst., d. c. ale; i. aq.— Sol. in c. eonc. H^O^ is 
deep blue-green I — FeCI, gives no coloration.^ — E. s. c. 
NaOH to deep bluish-green sol., very deep violet-red by 
transmitted light; color discharged on dilution, after first 
changing to green 1 The violet^red sol. dilut«l as much 
as practicable shows heavy absorption bands between 
D and C in orange, and between D and DJE I — The m p. 
of oxime is 160"-!'^; of the phenyl hydrasone 79^-80°. 

1, 4-Dimetbyhuiphthol(i). HerC.^,.OH. — Sbl. fr, loo".— D, 
Lag.; a. ale; e^^ eth.--Zn dust "^ition gives dimethyl- 



naphthalene. 
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abt- 140 
140-5 



QENUS IV, DIV. A. 

(OBDSB I, BUBORDER L) 



PHEHOUC COUPOUHDS.— Coloileaa and Solid. 



ButeD7lonphenol(3), C,fi.,fi^ — Ndl. d. a. M.; e. a. ale— 
Aq. sol. deep blue-violet w. FeCI,.— M. p. of oxime M°-S°. 
— B. p. 290°. 
I. aq.; e. a. ale. 
Ox id. giveB thymoquinone. — OecuTH in oil tr. 
root of Amica Montana. 
i.S-Dioxynaphthalene, C,gE,.(OH)r— D. s. h. aq.; e. 9. «th. 
or bz. — Dust provokes sneezing. — Aq. sol. w. Fe(3, givea 
flocculent white ppt. which soon becomes dark green. — 
Easily oxidized. — Diacetale, Mlvery Ifts. £r. ale. (m. p, 

i4r'-8°). 

t Bttmatozjlin. — Sol, in alkalies intense puipl«-red. — Cf. 

Suborder II, A, 1, p. 207. 
Oxyhydroquinone, Cfirl,OW),(i, 3, 4). — V. s. aq., ale., or eth.; 

aim, i. CHCI,, Oi,, or bz,— Aq. sol, exposed to air soon 

browns. — Aq. sol. w. v. dil. FeCl, gives transient green 

which changes w. Na,CO„ first to dark blue and then to 

wine-red. — A cone. aq. sol. gives dark floe, ppt, w, FeO^ 

— M. p. of triacetate 96-5°, 
Protocototn, C,,H|,Oy — Pr. fr. ale. — Gives blue-green color 

w. c. cone. HNO,.— Dibrom-deriv. fr. Br in CS, sd., scalee, 

m. p, 170". 
Resacetophenone, He.CO.C^(0B)^i, 3, 4). — Cryst. d. s. aq. 

— Aq. sol. colored wine-red by FeCl,. — M. p. of oxime, 

198°-200'' d, 
Dioiyphenuitlirene, C„Hg.(OH)r — E, s. NaOH w, green color. 

Slickly changing to i«d.-— S, in cone, H^O,+trace of 
NO, w. red color. — V. e. oxidized. — Diacetate, m. p. 
159°. 

Benioresorcin, Ph.CO.OoH,.(OH)^— Ndl. fr. h, aq.; d. s. C. 
aq. ; e. s. ale. or eth.^^c. sol. becomes brown-red w. PeCI,. 
— M. p. of dibenzoate 141°. 

Beniopyrocatechin, Ph,CO.C,H^(OH)r— V, d. a. C. aq^.— Ale. 
sol. w. Fed, gives rich green coloration, changing to 
red on addition of a drop of ammonium carbonate, — Re- 
duces ToUen'B reagent (cf. Test 101). 

Arbutin, C„H^O„ (7) (substance dried in vacuo at 100°). — 
(Statements concerning symbol and m. p. are conflicting; 
m. p. 165° and 170° are also recorded.)— Taste bitter.— 
Lustrous ndl, c. a. h. aq. or ale.; i. eth.; more s. in dil. 
NaOH than in aq,— A 1% aq. sol, mves a transient VB-BV 
color w. FeCl,.— Boiled w. x's of FeCI. sol, gives pungent 
odor of quinone 1— (A glucoside hydrolyzed oy diL H,SO, 
to dextrose and hydroquinone,) 



, 3, S-Trimethylphendiol, M.t^Cfi.iOW)^ — B. p. 275° c, — 
Sbl. in 1ft. — D. s. c. aq.; e. s. ate. or eth, — Aq, sol, lives 
transient green color and gray ppt. w. FeCl|. — Reduces 



ammon. AgNO, sol, 
p-Diphenylol-dimethjl-methane, (CgH^.OH^pCJIer — I. 0. aq.; 

d, s, h. aq.; e, a. ale. or eth. 
Dimethyl Succtnylocucdnate, CMfifJltf. — FeCIt gjves red 

color w. alo. sol. — Tbe free acid is unstid>le. 



ze= by Google 



OBIfUS ir. DIV. A. 

(DBDEB I, BUBOBDBR 1.) 



UioM-wnnfl 



PHBHOLIC COMPODHDS.— ColorieBS and Scdid. 



160 



Bicairacrol, C„H„Oi.— Silky adi. ; i. aq.; e. s. ate, eth^ or b>. 

i,a,4-Triiiietk7lplieiidM(3,5), lterC^(OH)r 

Anemonin, C,M,0-, — Vol. w. at. — Lustrous ndl. fi. ale., or 
platea fr. CHCl,.— D. s. h. aq. or c ale.; i. eth.— Ale. boI. 
reacts neutral. — E. a. alkaUes w. yellow-red to blood-Ted 
color. — A lev degrees above m. p. solidifies to yellow com- 

Eound which decomposes at 200°. — Combirea w. pheuyl- 
ydrazine. 
p-Diozydiphenylmethanc 



It.— E. B. ale; 



I. eth.; 



and ppt'd by CO,. — Aq, sol. colored brown-yellow by 
FpCIj, — Aq. sol. of di sodium salt is green. — Fusioa w. 
KOH gives p-oxybenzoic uc. and phenol (Test 414). 
t Con»olvulin, C,fiJO,f(?). — .Amorphous. — Aim. i. aq. or eth.; 
e. a. ale. — Mix a tew tnpj: w. a drop ot c. cone. H^O, After 
5 min. a VR color appears, changing after i nr. to R. — 
Warm a Uttle w. x's of cone. H^,; disagreeable odor of 
rancid butter, changing to sharp odor if temp, is increased. 



(lydrolyais by h. 



NaOH w. dec- 
vulus purga), yielding dextrose, etc., 

HaltoL C.H.O.{OH),.— Sbl. in 1ft.— D. s. bj:. or c. aq.; v. s 
CHCl, or h. aq.; s. NaOH, but reppt'd by CO,.— Aq. sol. 
colored an intense violet by FeCl,. — Reduces amnion. , 
Ag sol. c, or Fehling's sol. when hot 

1, 3-Diozyii^)hthalene, C, ^.. (OH )r ^Rhombic Ift. fr. aq. — 
S. h. aq.; e, s. ale. or etn. — Gives intense dark-blue color 
w. FeCl,. 

t fKulin, C„H,^,. — Whit« lustrous odorless ndl , slightly 
bitter taste.— Loses cryst. aq. at 120°-130°.— S in 600 pt. 
c, or 12-5 pt. h. aq.; d. e. c. ale. or eth.: e. s NaOH — 
The cold supersaturated aq. sol. gives blue-green color ' 
(BG) w. FeClj.— V. dil. aq. sol., especiaUy in presence of 
a trace of alkali, shows a magnificent light-blue (BT2) fluo- 
rescence 1 Shaken w. little HNO, gives yeUow sol., which 
becomes deep blood-red upon addition of NH.OH < — 
Hydrolysis by h. dil. HCI gives dextrose and tesculetin — 
Gives the Molisch color reaction in Test II w. a-naphthol — 
(In bark of the horse-chestnut ) 

4, 4-Dioz7tripben7lniethane, Ph.CH.(CAOH)r— Ndl. fr dil. 
ale; 1. c.p d. s. h. aq.; e s ale. or eth, — Diacetate melts 



Benzyhydrozylphenol, Ph.CHOH,Cj,H,.OH.— D. s. c aq.; e. s. 

ale. or eth. ; b. alkalies — Aq. sol colored red by FeCl,. 
J-Biphenol, (C^,.OH)r— B p 342° Ndl, v. d s h aq.f 

V. 8. ale. or eth. — Aq. sol. gives ppt w PbAc, — Diacetate 

melts at 94°. 
3, a'-Diozybenzophenone, (CaH,OH),-CO.— E a KOH but re- 

precipitated by CO,. — Fusion w. KOH pves phenol and 

fl-Orcin, C,H,.(Mb,)(OH),{i,4,3,s).— B. p. 277°-80° — Much 
less s. aq. than orein -NH.OH sol, w. Ca(OCl), gives clear 
carmine-red color. — Boiled w. dil. NaOH and CHCl^gives 
deep-red sol. w. green fluorescence like orcin t— Tetra- 
brom-derivative, ppt'd by Br aq., cryst. fr. Igr. w. m. p. 
101°. — PhthaJic anbyd. fusion gives no color. 
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GENUS IV, DIV. A. 

(OBDBH I, SUBORDER I.) 



PHEROUC COHPOUUDS.— Colorless and Solid. 



fAnthranol, C^:Cfi(OB:):Cja,.—L\iBtrom v. pale-yellow 
(about YT3) Ddl.— E. a. h. bz. Does not dissolve fuUy 
in c. alkali, but becomes bright yellow and gives a yellow 
filtrate; reppt'd by CO,.— The alkaline sol. when boiled 
in presence of air absorbs 0, giving much anthraquinone I 
— Dissolve a small quantity in cola fuming HNO,; dilute 
w. aq. and dissolve orange ppt. in ale. containing 1 drop 
NaOH Bol. ; an intense viotet-red color is produced 1-— 
Ignition w. Zn dust gives anthracene (Test 912), 

KthTmol, C^„0,+H,0.— I. aq.; e. s. ale, eth., 
alkalieBW. a '~ 

Arlratin, c 



orai^ color. 
. rV, A, m. p. 144--6''. 

TriozyacehHihenone (GalUcetophenone), (HO)rCA>CO.M«.— 
Pearly ift., e. s. h. aq. — S. m NaOH w. brownisn color; [a 
cone. H^Wj w. clear yellow color. — Rcrate, yellow ndl., w. 
m. p. 133°.— Oxime, ndl. fr. toluene w. m. p. 162''-3''. 

a-Hydrojuglon, C,^i.(0H),(i,4, s) (fr. the walnut-tree, Ju- 
liana regia). — Cryat.,s. in200 pt. aq. at 25°; v. s. ale. oreth.; 
1. CHCi, or bz. ; e. s. alkalies w. intense yellow color which 
changes in air to red. — Br or FeCl, gives juglon. 

t Hydroc^uinone, p-C^,.(OH)i.— Sbl. in 1ft.— Taste slightly 
sweetish.— S. in 17 pts. aq. at 1.5°; e. a. ale. or eth. — The 
cold saturated aq. sol. gives a YO colored aol. w. FeClj in 
Test 401. — Boiled w. excess FeCI, gives pungent odor of 
quinone. — Alkaline sol. browns in air. — Reduces AgNO, oa 
warming, and Fehling'a sol. in the cold. — Identify by 
Test 411 1 

I, i,4-Trimethylpliendiol(3,6),He,.C.H.(OH)r— D. a. c. aq.; e. 
s. h. aq., ale, eth., or bz. Diacetate, m. p. 112°. 

PUoridzin, C„HuO,r— Taste bitterl— Silky ndl. wh. first melt 
at 108°-S°, losing 2H,0 of eryst., and then solidifying at 130°. 
— S. in 1000 pt. c. aq.; e. s. h. aq. or ale.; aim. i. eth.; sol. 
In NaOH absorbs O, becoming red-brown. — Sol. dark violet 
w. FeClj. — A glucoside readily hydrolyzed by boiling w. dil» 
H,SO, to phlorctin and dextrose. 

Tetraoxjtripfaenylm ethane, Ph.CH.[C,H,.{OH)J,. — D. s. aq.; e. 
a. ale. or eth. — Easily oxid. to reaorcinbenzein. 

3-AcetThiaphthol(4), He.CO.CrtH,.OH.— Ndl. e. s. ale.— FeCl» 
rives floe. ppt. w. aq. sol.- Ppt'd fr. sol. In alkali by CO.. — 
EMnO. oxid to phthalic ac. (Test 318). 

I, 4-Hydro naphthoquinone, C,£L.(OH)r — Lope ndl. a. h. aq.; 
e. s. h. ale. or etn. ; aim. i. CS]. — CrOi oxid. to a-naphtho- 
qumone.— DiaceUte melte at 128°-30*. 

414). 
I, 7-DiozTnaphthaleD«, C,gE,.(OH)^ — S. aq.; e. s. ale. oreth. — 

Aq. sol. gives deep-blue ppt. w. FeG,. — Alkalbe sol. blackens 

in the air.— Diacetate melts at 108°. 
Beuzoylsalidn (Populin), C,^„0,.— Cryst. w. 2U,0 (loet at 

100°).— Taste sweetish.— S. m abt. 2000 pt. c. aq.; s. cone. 

KOH. — Cone. H-SOj colors amethyst-riKl. — Saponified by 

h. BaCOH), to salicin and benzoic ac. (Test 412). 
1,3, S-TrlmethylphlorO|gIucla, MerC,.(OH),. — S. alkali carbon- 

atea. — Br gives derivative w. m. p. 00°. 
FUlric Ac, C„H,,0, (fr. Aspidium Filbc mas.).— Mic. Itt. fr. 
'h. — I. aq.; aim. i. ale; s. eth. — Reduces ammon. AgN0|. 
FuMon w. KOH gives phloroglucin (cf. Test 416). 
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GENUS IV, DIV. A. 

(OBDEB I, SDBOROBB 1.) 

PHENOLIC COHPOUnDS.— Color)esa and Solid. 

Dithvmolethane, Me.CH.(C,gH„OH)p— Dist. undecomposed. — 
Ndl. fr. bz., plates fr. ale— Uxid. by MnO, and du. H,SO, 
pvea thymoquinone (Suborder 2, m. p. 46'5''). 

t Coniferino, C„ H„0, + 2H,0.— I. c. aq. ; v. b. h. aq. ordU. alka- 
lies. — Warmed with cone. HC! turns cobalt-blue. — Warmed 
w. cone. H^Oj gives violet sol. ehanging to violet-red. — 
Gives no ppt. w. PbAc,. — Gives no color w. FeG,. 

Iretol, C^r(UeO)(OH),(: 
— Br aq. gives be:iaor 
(Teat 317). 

Irigeoiiir C,^,,Or— Rhombohedra tr. dil. ale.; 
or Igr.^Aq. sol. deep violet w. FeCI,. 



2, 7-Dioiynaphth«leno, C,^,(OH)r— Ndl., sbl. w. dec.— E. a. 

h. aq., ale, or eth.; aim, i. CS,. — Transient dark-red color 

w. Ca(OCl),.— Alkaline sol. darkened by air.— M. p. of 

diacetate !29°-30''. 
HTdiwMBrulignOD, (HeO),.C,]0,.(OH)r — Monoclinic pr. fr. ale. — 

V, d. 8. aq. or eth.; a. h, ale. or bi, — Reduces c. ammon. Ag 

sol.^ — Fed, on exposure to eir causes separation of cceru- 

lignon. 
Hethylene-di-d-Haphtbol, CHr(C,gH.OH)^~Mic. ndl., e. s. ale; 

aim. i. CS,.— M. p. of diacetate 2U* (i. ale; e. s. bz.) — 

Kcrate melts at l78°-9°. 

-Pr. fr. ale; i. 

Resorcinphthaleln. — Yellowish crystals. — Cf. Suborder 2. 

t Picrotoziii, CbHhO,, (from Menispermum Cocculus). — 
Cryst. s. 300-^00 pt.C.aq.; e.s.alc.orh.aq.; e.s. ioNaOH, 
the sol. soon becoming golden yellow. — The color of a sol. 
obtained by dissolving aiew crystals in cone. H,WOi on cruci- 
ble cover is a strong orange-yellow (OY) I — Taste oj no. tot. 
(1: 10,000) intenaetybiSter ! — No pronounced color w. FeCI,, 
— Gives ppt. w. Br aq. — Reduces AgNO, sol. when waimeu. 
(Very poisonous.) 

Daphnin, C^^i,0,.—( Loses 2HjO of oryst, at 100°.)— Colorless 
pr. w. bitter astringent taste 1 — D. s. c. aq. ; e. a. h. aq. or h. 
ale; i. eth.; s. NaOH or Na,CO, w. yellow color.— FeCI, 
colors the solution bluish, — HNO, gives red color in the cold, 
— Hydrolyzed by dil. acids to dextrose and daphnetin. (In 
bark of Daphne Mezereum.) 

Tannic Ac, C,^„Op— See III, A, 1, m. p. 210°, Taste astringent. 

Phenoglucin, C^,0,-l-aH,0. — Taste very sweet, — Pr, fr. aq.— 
Gives pale-violet color w, FeClj. 

t SaUdn, C.^O^- Taste bitter,— A glucoade.- Hydrolyxed 
hy h. dil. H^O, gives dextrose and saliretin ; by emulsin 
gives dextrose and sfditcenin. — Crvst. s. 28 pt, aq, (15°); 
more a, in NaOH; i. eth,— Gives "no color w. FeCI,.— The 
powder stirred into cone. H,SO, on crucible cover gives 
I>right scarlet (OR) colorl 

Hydroquinonphtbalin, Q^^fi^ — Oxid. agents ^ve bydro- 
quinon phthalein. 

Phloroglucin.— See m. p. 217°-19°. 
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Boiliiw-poiiil 



210-ai 

21&-16 

215-20 

217-19 {r. h.) 



23-6 (r. h.) 
226-7 



GENUS IV, DIV. A. 

(OBDEB I, BTmORDEB I.) 



PHEKOUC COHPOUHDS.— ColorlesB and Solid. 

4-4'-p-<or a)-lMi)«ybeiiioplienone, CO.(CoH,OH)y — Dist. iind^ 

composed. — Ctyat. fr. h. aq,, e. b. ale, eth,, or alkalies, — 

Ppfd fr. Ba(OH), sol. by CO,.— No color w. FeCl,.— Pumob 

w. KOH givea 00, ana phenol. — Tetrabrom suDstitution 

product fr. ale. aol. of compound w. Ac sol, of Br in cold, 

m. p. 213''-U'>. 
Anhydrobisdiketohydrlndene, C^„0,. — Sol. in alkalies intense 

red to violet; ppt'd by CO,.— Crime d. at 210° witjiout 

melting. 
Phenolphtlulideli], C^„0^— S. ale. or eth.; a. alk. w. pale 

yellow and in cone. H,SO, w. intense violet color. 
Hydrophloron, C^p(Me,){OH),(i, 4, a, 5).— Sbl, inlft., s.h, aq.; 

V. 8, ale. or eth.; d. a. G^.— BoUed w. FeCl, or dil. HNO, 

gives phloron. — Reduces Ag sol, 
Acetonresorcin, Me.CO.{CAOH),+H^.— I. aq,, CHa„ hz., or 

obs. eth.; a. NaOH,^ — R«sorcm and acetone are among the 

products of decomposition by heat, 
tr-Tribenioyhnethaiie, (Ph.CO)pC:CHO)C.(Ph).— S. in CHOI, or 

aq. — Freshly prepared gives pale-vellow sol. in 1% Na,CO,, 

and a deep-red color w. FeCl,. After fusion or keeping goes 

over to neutral ^-modification, w. m. p. 225''-6°. 
2, e-Diozynaphthalene, C,^,, (OK),.— Sbl. in pearly Ift.— D. a. 

c, aq. ; e. a. ale. or eth. — Aq, sol. gives yellowish-white color 

w. FeCl,.— M, p. of diacetate 176^ 
I, 3, 4, 5-Tetroiybeniene, C,H,.COH) — Silvery 1ft. fr. Ac— E. 

B. aq., eth., or ale— Quickly orid, oy FeCl, or by air in alluv- 

'" e sol. to dioxyquinone. 



t Phloroglucin, CjH,.(OH),.(i,3,5).— Loaea 2H,0 cryst. on 
heating to 100 .—Sbl, w. si. decompoMtion. — Taste sweet- 
ish.— E. a. aq„ ale, or eth.— A 1% aq. sol. in Teat 401 w. 
FeCl, gives BV-V coloration, which fadm rapidly. — Sol. in 
NaOlf ataorbs O, but less rapidly than pyrogallol, — A pine 
Hplinter first well soaked w. cone. HCi assumea a deep-red 
coloration (R-VR) when dipped in a dilute aqueous sol. of 
phloroglucin 1 — The aq. sol. gives a heavy ppt. of tribmm- 

Ehlon^luciD, which wnen purified melts at 151°. — Identify 
y Test 4151 



greenish color w. FeCl,, becommg bright red on heating. — 
Picrate, e, s. ale, has m. p, 174°, 

Fnstin, C.sH.,Oa (?).— White lustrous ndl., e, a. h. aq. or 0. diJ. 
NaOH; a. s. eth.^FeCI, gives green coloration changed to 
blue-viotet and red by NajCO,! — PbAe, gives yellow ppt. — 
[A glucoside; hydrolyzed oy dil. H,SO, giving fiaetin and a 
carbohydrate.) 

Hethylenedipyrocatechin, CHr[C,H,.(OH) Jp- D. s. ale. or eth. 

Di-p-OxyhydrobenzOIn, C,^„0,. — Cryst,, e, s, h, aq,; leas s. alo.; 
i. eth.— (Forms a Na salt.) 

Umbclliferon, C,H,0,. — I. c. aq.; a, ale. and h. aq, — S. w, in- 
tense blue fluorescence in cone. H^O.. — When warmed has 
odor like coumarin.— S. in cold KOH, but on beating tlie 
sol. to 60° gives umbelliferic ac, 

4-Ozyxanthoiie, C|,H,0,.— Sbl. eaaly. — White ndl. fr. ala. — 
Acetyl derivative, mic, cryst. fr. clil. ale, m. p. 137°-8°. 

a-TribenzoTlm«tbane, (C,H,.CO),CH.— Small ndl.; d. B. «]c. 
CHCl,orbz,; i. NaOH, 

Hjdroquinonephthaleln. CnH,gO,.(OH)r— Ndl. fr. eth.— B. in 
alk^ies w. deep-violet color. 
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237 aid. 

241d. 
242 

d. w. m. 245 

248 

abt25Q 



d. w. m. 250 
251d. 



OENUS ir, Dir. A. 

(order I, BCBOBDER 1.) 



PHENOLIC COHPOUITDS.— Golorleea and Solid. 

t Gallic Ac, CH0),CA-C0^(3, 4, 5, i).— Cryat. w. IH^ (loot 
at 120°) b ailky ndl.: a. 130 pta. aq. at 12-5=.— Aq. sol. 
absorbs O from air and turns brown dining titration; gives 
no ppt. w. sol. of gelatioe (dif, tr. tannic ac.). 



-Luatroua yellowish ndl. fr. ale. — 

'- ^^' -'- - . p. ler. 

jS-Quinovin, C,^^,, (?). — (A giucoside of quinovio ao. 
and quinovase-ethylether found in Cuprea bark.) — Cryst. 
scales fr. dil. ale. ; aim. i. aq. or aba. eth. ; a. alkalies. — SoL 
in cone. H^O, is yellow, becoming cherry-red on espoauie 

Bihjdroquiaoner [CA-COH)Jr— Tasle very sweet,— Lft. e. a. 

aq.; v. a. ale. or eth.— Aq. a, w. little JWl, gives red colorj 

x's of reagent gives biquinone. 
Hethylenedipyrogallol, CHp[C^,(OH)J^— Cryst. powd. 
3, (S)-Oiy«anthone, C,^,0,,— ColorlesB ndl., e. s. NaOH sol. — 

reCl, added to ale. sol. gives brown color. 
Dircsordnphtbaldln, C„H,,0,+3iH,0.— Slvery 1ft. fr. aq.— S, 

in aJkaiiea w. indigo-blue color. 



aasuming a broken orange-red color on exposure.- _ . ... 
first faintly bitter, then uer;/ Bweel!—So\. in NaOH intense 
carmine-red (R) ; in cone. H^, YO.— f Boil gently in a 
test-tube reating on a perforated asbestos screen, as de- 
scribed in Test311-2, for 15 min., 0-1 grm. brazilin, 0-15 
gnn. fused sodium acetate, and 2-0 cc. acetic anhydride. 
Cool. Add 10 cc, water to residue, and boil. Cool. 
Filter. Dissolve cryst. in 10 c«. boihng dil. ale. (1:1). 
Cool. Filter. Repeat cryst. and filtration twice more as 
above directed. Dry cryatals at 100° and determine melting- 
point. — The product, tetraacetylbrazilin, melts at 149° 
(uncor), 

I, 5-Diozynaphthalene, C,^,.(OH)^— D. a. aq.; e. s. eth. — Re- 
duces Fehling's or anunon. Ag sol. — CrO, oxid. to the quin< 
one.— Diacetyl compound has m. p. 15fl°-60'. 

Methylenvdhesorchi, CH^C,H,.(OH)X— The alkdme sol. ab- 
sorbs O from the lur and reddens. 

Heaperidiu, C^„0,, (7). — Odoriess, tasteless cryst. powder, s. 
5000 pt. h. aq.; i. eth.: d. s. ale.; s. NaOH but reppt'd by 
CO]. — The sol. io NaOH on evaporating to dryness and treat- 
ing w. x's H^O. and wanning gives red to violet color!— 
[A glucoude nyarolysed by boilmg w. diL acids to glucoae 
and besperitin (latter melte at 224°-d°, and is s. in alkalies 
and colored brown-red by FeCl,).) 

t Phenolphthalein, C^„0,, — When amorphous e. a. eth. ; when 
cryst. d. s, eth.; s. ale; i. aq.— S. in NaOH or Na,CO, w. 
intense red color, approximately RV, but much purer than 
color of the standani. The color is discharged by large x's 
of NaOH or by warming w. Zn dust. 

T«traozydliiBphthylmethane, CHr[C,gHr(OH]Jp — E. a. ate. or 
eth, — S. in eonc. H,SO, w. yellow color, changing to deep red. 

Thymolphthaletn, CuH„0,.— Ndl., e. s. ale; s. eth.; aim. i. aq. 
— NaOH gives intense blue sol. (purple by transmitted light). 
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aEiiVS IV, DtV. A. 

(OBDZR I, BUBORDEK I.) 



M.Hig(__-p<.ii.l 


^•"^T"' 


PHEHOUC COHPOniTDS.— Colorless and Solid. 


253-5d. 

253-6 

a.270d. 
272 

d. w. m. 275 

2S0d. 
300 

310 




Phloretin, C,^,,Oc.— Lft. v. d. a. b. aq.or eth. ; v. b. ale.— Sol. in 

Bol. — Anilide, aim. i. aq. or eth., but s. in ale. w. deep-oraage 
color, 
t Daphnetin, <^,0^ (OH) r— Yellowish ndl. w. coumarin-like 
odor when warmedt— Sbl. — 8. h. aq.; v. d. s. eth.; b. 

Na]CO, w. orange color, — Aq. sol. gives green color w. 
FeCI,, becoming red w. Na,CO,.— GiveB yellow ppt. w. 
PbAc,.— Diacetyl deriv., m. p. 129°-30''. 

comes yellow.)— Lustrous ndl, v.d. s.o.aq.; s. b. aq.; aim. 
i. eth.; 8. in NaOH w. yellow color.— FeQ, gives intense 
green color w. aq. sol. 1— PbXc, gives yellow ppt, Ir. sol. 1 

r-(p)- Biphenol, (C,H,.OHt— Sbl. in scales.- D. s, aq, ; e. b. ale. 
or eth. — Aq. sol, gives no color w, FeCl, and very trtmsient 
violet w. Ca(Oa),.— Sol. m H^, and trace of HNO, be- 
comes blue.— Ignition w. Zn dust gives biphenyl.— DiacaUte, 
m. p. 159»-160^. 

Arabinose-resorcin, C„H„Or — Amorph. powder, v. s. aq.; v. 
d. s. ale. or eth.— Aq. sol. blue-violet w. Fed,; intense red- 
violet w. Fehling's sol. 

p-Dioiy8tab(.ne, (HO.C.H^CH:),.- E. g. eth.— Macetate, d. s. 
h. dc; m. p. 213°. 

a-Binaphthol, [C,^,.0H1.— Sbl.— I. aq.; a. ale; mores. eth.— 
Ale. sol. gives violet^red color w. Fed, and ppt. of same 
color. 

Biresorcin, C,^j,0.+3H,0.— Cryat. s, h. aq.— FeQ. gives pale- 
blueTolor.- Heated at 100= for 10 min, w. 1 cc. H^, + 1 cc. 

i5s: 
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COLORLESS COMPOUNDS CONTAINING C, H, AND O [SUBORDER I OF ORDER I] 

GENUS IV, PHENOLIC COMPOUNDS. 



DIVISION B— LIQUID PHENOLIC COMPOUNDS. 



PHEHOLIC COMPOniTDS.— Colorless and Liquid. 



174-5 

180-5 



0-994 (4°) 
1-037(9") 



0-941 (15°) 
1-04GV. 



1-009 (6°) 
0-995 (14°) 



0-998 (12°) 
0-981(0°) 



t AcetfUcetona, H«.CO.CHrCO.He. — Odor like acetone and 
acetic acid. — S. in 8 pt. aq.— The color of aq. aol. (1:100) 
w. Fea, (Teat 401) la a \-ery permanent OR-RO.— Dis- 
tinctly acid! — The ru^. aol. gives lieavy light-blue ppt. w. 
Bol. of CuAC]. — Saponification by Test V gives acetone and 
acetic ac. (Teste 711 and 311). 

Hezaiiedione(], 4), He.CO.CH^CO.Et — Has aeid properties. — 
Cu salt obtained by ppt'n of sol, in dil. ale. w. CuAc, sol., 
blue ndl. fr. ale, m. p. 197°-8°. 

3-Heth7lhes8nedione(3, 4), He.CO.CHHe.CO.Et—Blue ppt. w. 
ammon. CuCl sol., m. p. 192°. 

3-Heth;lpentaQe<)ione(2, 4), He.CO.CHHe.CO.He. 

Methyl AcetoaceUte^ Me.CO.CH,.CO^e.— E. s. aq !— Sol. dark 
chcrrj--red w, FeClj! — Saponification bv Test V-2 gives 
acetone and CH,OH. 

i, 4-Heptaaedione, Me.CO.CH^CO.Pr.— Gives a Cu salt, m. p. 
160°-1°. 

t Ethyl Acetoacetate, Me.CO.CH,.CO^t— An aq. sol. (1:100) 
gives a clear and very permanent RTl color w. FeClj (Test 
401).— SaponificaUon by Test V-2 gives acetone, C,H.OH 
and CO, (cf. Tests 711 and 814). 

t Phenol (cf. IV, A, m. p. 42-5°). 

Ethvl MethyUcetoacetate, He.CO.CHHeXO,Et.— Sol. colored 
blue by FeClj. — Saponification by Test V gi\es methyl ethyl 
ketone, C,H,OH and CO,. 

Methyl EthyUcetoacetate, Me.CO.CHEtCO^Me. — Violet-red 
color w. FeClj. — Saponification by Test V gives methyl 
propyl ketone and CO,. 

0-Cresol (cf. Genus IV, A, m. p. 30°). 

CaSeol, HO.C^,,CH,.O.Me.— Odor like coffee. — D, a. h. aq.; 
e s. olc. or eth. — .\q. sol. colored red by FeC!,.^Fusion w. 
KOH gives salicylic ac. (Test 319). 

Ethyl Ethylacetoacetate, Me.CO.CHELCO.Et— Sol. colored blue 
by FeCl,. — Saponification by Test V gives methyl propyl 
ketone, C,H,OH, and CO,. 

Ethyl Isopropyhicetoacetate, Me.CO.CHPr.CO,Et— Sol. colored 
pale red-violet by FeCl,. — Saponification by Test V gives 
methyl isobutyl ketone, C,H.OH, and CO,, 
t p-CresoI (cf. IV, A, m. p. 36°). 

t m-CresoI, Me.C,H,,OH.— Does not solidify at 0°.— The color 
w. a 1% aq.sol. and Fea. (cf. Test 401) is BV-BVTl (on 
mixing).— Odor like phenol. — Not sol. in 5 pt. cone, ammo- 
nia. — -T Nitrate and purify the product, 2, 4, 6-trinitrocresol, 
by the procedure given in Teat 414-2 for phenol. This tri- 
nitrocresol is a cryst. compound resembling picric ocid in 
most of ite properties, but melting at 1065° (uncor.). 
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207c. 
208-5 



217-5 
221-2 



1-086 (IS") 
0-982"/,, 



1-025 (O") 
0-951 (t7-5') 

l-ilHO") 
1-197(0'') 

I-OISCO") 
1-009(0°) 



238-10 


1 -098 (1.5°) 


240-41C. 


1-056(15°) 


242 


1-144(23°) 


243 


1-140(23°) 



GENUS tV, DIV. B. 

(order I, SUBORDER I.) 



PHEHOUC COHPOniTDS.— Colorless and Liquid. 

Acetylmesityloxide, Me.CO.CHrCO.C.H;.~S. in alkalies.— Ali-. 

sol. is colored intensely red by FeCi,. — Olive-green Cu salt, 

m. p. 123°. 
t Guiacol (cf. rV, A, m. p. 31°-2°). 
Veratrol, o-C3.(OMb)p— Solid at + 15°. 
Ethyl Allylacetoacetats, He.CO.CHC^,.CO^t— Sol. colored 

carmine-red bv FeCI,. — Saponification by Test V gives allyl- 

acetonc. C,H,DH, and CO,. 
PUorol, o-EtC,H,.OH.— Not solid at -18».— Violet color w. 

little Feaj.— Fusion w. KOH gives salicylic ac. (Test 319). 
Ethyl Proprlacetoacetate, He.CO.CHPr.CO^t— Saponification 

by Test V gives methyl butyl ketone, C,H,OH, and CO,. 
I, 3-Xylenol(i) (cf. IV, A, m. p. 26°), 
O-Isopropylphenol, Me,.Cfl.C^,OH.— M. p. 15°.— Aq. sol, violet 

and then green w. FeCl,. 
m-Ethylphenol, EtCAOH.— M. p. abt. -4°.— Violet w. FcOl^ 
Ethyl IsobutylacetoaceUte, He.CO.CH(C«E,).CO^L~Sapoiiiti- 

cation by Test V gives isobutylacetonc, C,H,OH, and C'(J,. 
Homopyrocatechinmethylether, C^,.(Me)(MeO)(OH)(i,3,4). 

— Miscible w. ale. or eth. — Ale. sol. emerald-green w. FeCl,, 

— M. p. ot picrate 96°. 
t Methyl Salicylate, o-HO.C^,.CO,Me.— Odor of oil ot wint<T- 

creen. — The color of the cold saturated aq. aol, w. FeCI, 

(Test 401) ia RV, permanent for more than 15 minutes. — 

Saponification by Test V gives eaiicylic ac. and CH,OH 

(Tests 319 and 819). 
o-Propylpbenol, HO.C,Hj.Pr. 
Ethyl Isoamylacetoacetate, He. CO.CH{C,^„).CO,Et— Saponin 

fication by Test V-2 gives isoamy lace tone, C,H,OH, and CO,. 
p-Propylpbenol, HO.C^,.Pr. 
l8ocymophenoI,CA-(Me)(Pr)(0H)(i,3,6).— NotBolidat-25". 

— S, aq. — Aq. sol, pale-violet w. FeCI,. — Vapor induces 

coughing. 
t Ethj^ Salicylate, o-HO.C,H,,CO^t—Odor of oil of wintergreen. 

—The rolor of the cold saturated aq. sol. w. FcCl, (Test 401) 

ia RV (on mixing) ; VRT2-RVT1 after 15 minutes.— Saponi- 
fication bv Test V-2 gives salicvlio ac. and C,H,OH (Testa 

319 and 8"l4). 
t Carvacrot, Me.C„H,.(Pr)(OH)(i, 4, 1). — Viscous oil which 

Bolidififs at —20°. — KeCI, gives a coloration, but only ini-erv 

amc. ale. fol.; the color is then an impure green, which 

changes and fades rapidly. — M. p. of the phenylcarbamalc 

140°.— (Cf. Ber. 26, 2086.) 

—Has a strong ac. 



Ccaruligiiol, HO.CtH.yOMe.— Odor like creosote.^V. d. s. c. aq. ; 
miscible w. ale. or eth.— Aq. sol. gives cannine ppt. w. FeCI,. 
—Ale. sol. green w. FeCI, and blue w, Ba(OH),. 

Methyl 4-Oiy-m-toluatB, HO.C,fl,{Me).CO^e.— Oil of winter- 
green odor.^Saponi fication by Test V gives 4-oxy-m-toluio 
ac. and CH,OH (Test 819-1). 
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243-4 
247-6 sl.d. 



1- 097 (23"^ 
1067 (15°) 



I -080 {16°) 
I 122 {IS") 



GENUS IV. Dir. B. 

(OBDBK I, SUBORDER I.) 



PHEKOLIC COHPOnnDS.— ColorlesB and Liquid. 

Hethylresorcin Ether, m-HO.CA-OM«.— S. c. aq.; miscible w. 

ale. or eth. — Aq. sol. pale violet w. FeCl,. 
tEugenol, CA-(CHrCH:CHJ(OH),Ci, 3,4).— Odor of clove*. 

^V. d. 8. aq. ; e. h. ale. elh., or Ac.-<)old saturated aq. sol, 

rives a turbid YGT2 color iu Test 401, w. FeOj; the ofc. sol. 

(1:50) gives a B color fading in 15 min, to GYT2. 
Ethyl i-MethTl-2-oiybeiizo*te(3), Me.C^^OH).CO,Et— Sapon 

equiv. 178. — The correapoDoing ac, ^ves violet color w 

FeClj. — SaponificatioD by Teat V-2 gives l-methyl-2-oxy- 

benzoic ac. and 0,HjOH {Teat 814). 
Ethyl 3-Oxy-p-toluate, HO.C^.(Me). CO Jit— Saponification by 

Teat V-2 gives S-oxy-p-toluic ac. and C,H,OH (Test 814). 
Betelphenol, (CHrCH;CH.).CjHr(OH),(OMe)(i,3,4>.~Alc. sol. 

intense blue-green w. sic. FeCl,. (In ethereal oU from Kper 

betle.) 
Diethyl Acetylsuccinate, C,^„Oi.— Red-violet color w, FeQ,. — 

Saponification by Test V-2 gives acetic and succinic acida 

and CjHiOH (Tests 311, 320, and 814). 
Isoeugenol, (CH:CH.He).C^r(OH),(i, 3, 4). — Solidifies in 

freezing mixture. — Ale. sot. green w, FeQ,. 
t Ethyl Benzoylacetate, C,H,.C0.CH,.CO,Et — S. without de- 
composition in c. dil. NftOH. — Ale. sol. gives red-violet color 

w, F(<;],.— Saponification bv Test V-2 gives acetophenone, 

C,H,OH and CO, (Tests 71^ and 814). 



-D. s. 



. aq.; e. s 



Isoamyl Salicylate, o-HO.C^,.CO,CJi„. — Saponification by 
Test V gives sabcylic ac. and C,H„OH (Test 319). 

Methyl Orcinyl Ether, HeO.C,H,.OH. — D. s. aq.; e. e. ale. or 
ctn. — Browns on exposure to air. 

Ethyl Beniylacetoacetate, CAO.CH(C,H,).CO^t— Saponifica- 
tion by Test V-2 gives Me.CO,(CH^,.Ph, C,H,OH, Md CO,. 
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ITUMBEBED SPECIFIC AND SEMI-SPECIFIC TESTS FOR 
PHENOLIC COMPOUNDS. 

[TESTS 401-500.] 

401. Ferric-chloride Colorations. 

The test with ferric chloride, formiDg the first part of Generic Test IV, is designed 
rather to favor the development of a maximum color effect is the largest possible number 
of cases than to secure the most characteristic results for individual species. To obtain 
the ferric-chloride coloration attributed to any phenol in the description given in the tables, 
it Is necessary to pay attention both to certain principles that will be now stated, and to the 
special supplementary directions concerning dilution, etc., that form part of many of 
the individual specific descriptions. 

The most desirable concentration for the phenol solution is one that will give a color 
of such quality and intensity that, when viewed horizontally in a six-inch test-tube, it will 
nearly match a spectrum color or "tint", rather than a "shade "or a "broken color" of the 
color standard. This concentration varies greatly with the phenol, but in aqueous solu- 
tions is often met in a 1 per cent solution. Alcohol is usually a much less satisfactory 
solvent in these tests than water, but is sometimes to be preferred. The same phenol often 
^ves diSercnt colorations in the two solvents. Hot solutions must never be used with 
either solvent. The colors from some phenols are permanent for hours; but more often 
are very transitory, the first coloration sometimes undergoing a complete change in hue, 
or entirely fading away within a few seconds or minutes. The coloration ia occasionally 
accompanied by a precipitate. The appearance of a color is prevented by the presence 
of either free acid or alkali, or else its character is essentially modified (cf. pyrocatechin). 
An excess of ferric chloride may destroy the coloring matter that is first formed, or obscure 
the proper coloration by blending it with yellow. 

The usual procedure in the specific test with ferric chloride is as follows: 

Place 5 cc. of the clear, cold solution of the phenol, which has the concentration speci- 
fied in the tables, in a six-inch test-tube. Add one or more drops of a fenic-chloride solu- 
tion (1 : 40) prepared by diluting one volume of the 10 per cent stock solution of the 
salt with thre« volumes of water. Use no more of the reagent than is required to produce 
a color suitable for comparison. Shake; and then, without delay, make a careful com- 
parison of the color produced with the color standard. Repeat the comparison after the 
mixture has stood for five and for fifteen minutes. Comparisons should be made in clear 
diffused daylight, looking horizontally through the tube towards a white wall or card imme- 
diately behind it (cf. p. 232). 

402. The Pbthalela Fusion. 

Mix about 0.05 grm. of the phenol with an equal bulk of powdered phthalic anhydride 
in a dry test-tube. Moisten with one drop of concentrated sulphuric acid. Stand the tube 
in a email beaker contuning an inch or two of sulphuric acid, oil, or molten parafiBn, which 
has been heated up to a neaily constant temperature of 160°. Heat for tliree minutes. 
Cool. Add 2 cc. of cold water, wid 1-2 cc. of sodium-hydroxide solution (1 : 10); i.e, 

107 
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108 SPECIFIC TESTS POR PHENOLIC COMPOUNDS. 

enough to give the solution quite a strong penoaiient ttlkidine reaction. Stir the fused 
masa at the bottom of the tube until most of it has dissolved. Dilute with an equal vol- 
ume of water and filter. Compare the color of the Bltrate with the color standard {cf, 
p. 232), using such a dilution that the comparison can be conveniently made in a six-inch 
test-tube held before a white background. If the solution shows a fluorescence, examine 
its color with a black background- 

The colors observed in this test are frequently intense and characteristic. When 
the coloration given by a phenol has been compared with the color standard, it will usually 
be found mentioned among the tabulated properties and reactions of the species. 

411. Hydroquinooe. (Properties tabulated on p. 99.) 

1. Dissolve O.lgrm. of the substance in 3 cc. of warm water. Cool, and slowly add 2-3 
cc. of a 10 per cent ferric-chloride solution. Shake. Filter off the precipitate of green-black 
glistening quinhydrone. Collect the filtrate in a small graduate and wash with cold water 
until the total filtrate measures 10 cc. Rinse the precipitate into a test-tube, using 6 cc. 
of water. Warm to just 40°, so as to partly dissolve the crystals. (Boiling would decom- 
pose the quinhydrone to quinone.) Cool to below 20°. Filter into a small graduate, and 
wash with cold water until the filtrate measures 10 cc. Dry the precipitate on a piece of 
porous tile supported over a drjdng-oven where the temperature will be 35° to 40° for 
twenty minutes, and determine its melting-point. Quinkydrone is obtained in this test 
in slender needles of a peculiar greenish-black color and beautiful metallic luster. Rapidly 
heated it be^ns to sublime at 145°-50°; gradually softens; and, finally, not far from 170^ 
(uncor.) melts completely to a dark orange-red liquid. Even when cold it emits a faint 
pungent odor of quinone. 

413. a-Naphthol. (Properties tabulated on p. 94.) 

1. Dissolve 0.05 grm. of the naphthol in 10 cc. of a 1 per cent caustic-soda solution. 
Add five drops of chloroform, and boil 20 seconds. Compare the color immediately with 
the sUndard (cf. p. 232). 

a-Naphthol ^vesat first a clear blue(B). In 15minutes the color changes to a bluish- 
green (GB-BG); in 4^ hours to yellow-green (YG). 

2. Dissolve 0.10 gnn. of the substance, and 0.15 grm. of picric acid, in 10 cc. of boiling 
dilute alcohol (l : 1). Allow to cool slowly. Filter ofT the orange (0) needles of picrate, 
which separate after short standing and shaking, and wash with 2 cc. of dilute alcohol 
(1 ; 1). Dry in a warm place on a bit of porous tile. Determine the melting-point in a 
bath whose temperature is rising somewhat rapidly. 

The jncrate, (C„H,O.C,H,(NOj),0), melts at ISS.SO-ISO.S" (uncor.). 

413. ^NaphthoU (Properties tabulated on p. 96.) 

1. Apply Test 412, 1. — ^The first coloration is blue (B); but unlike that from a-naphthol 
it fades rapidly, passing through GB and YT, of the color standard to colorlessness in 10 
minutes. 

2. Dissolve 0.10 gnn. of the substance, and 0.15 grm. of picric acid, in 6 cc. of boiling 
dilute alcohol (I : 1). Then proceed as in Test 412, 2. 

The picrale, (C|oH,O.C,H,(NO,>,0), crystallizes in long thin needles of an orange- 
yellow color (YO) which melt, when somewhat rapidly heated, at 155.5°-156.8° (uncor.). 

414. Phenol. (Properties tabulated on p. 91.) 

1. The "phthalein fusion" (Test 402) gives a bright violet-red (VR) solution after 
adding alkali due to formation of phenol phthalein. 

2. Dissolve 0,05 grm. of the substance in 1 cc. of concentrated sulphuric acid. Pour 
^th stirring into a mixture of 1 cc. of concentrated sulphuric acid and 1 cc. of concen- 
trated nitric acid. Heat on a water-bath for 5 to 10 minutea. Pour slowly into 10 cc. 
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of eold water. Cool thoroughly. Filter. Wash the precipitate vith ft cold mixture of 
2 cc. of water and 0.5 cc. coucentrated hydrochloric acid. RecrystalliEe from a bailing 
mixture of 4 cc. of water and 1 cc. of concentrated hydrochloric acid. Cool well and filter. 
Wash as before with a cold mixture of 2 cc. of water and 0.5 cc. concentrated hydrochloric 
acid. Dry at 100°, and determine the meltii^-point. 

The product m this test is picric acid (trinitrophenol) melting at 122.5° (cor.). I%^o 
add crystallizee from the dilute hydrochloric acid in plates, that are at first nearly color- 
less, but which gradually become yellow on exposure to the air. It deflagrates when 
heated on platinum foil. A dilute aqueous solution of the compound stains the akin and 
dyes wool an intense yellow; and its taste is very bitter. The test is simple, and very satis- 
factory when the result is corroborated by other evidence; but it should be remembered 
that picric acid is also formed, though usually not with the same ease, by the nitration 
of some other compounds. Since picric acid can be dried at 100°, this test may be com- 
pleted more quickly than Test 3. It is, nevertheless, at least equally reliable. 

3. Kssolve 0.05 grm. of the substance in 2 cc. of water, and add & saturated aqueous 
solution of bromine until the reagent is present in excess, the color irf the liquid then re- 
maining permanently yellow. Filter oft the bulky, curdy ydlowish-white precipitate. 
Transfer to a small beaker. Cover the precipitate with water, and add acid sodium-eul* 
phite solution gradually until a strong odor of sulphur dioxide remuns after stirring and 
wanning to 40°. Filter. Wash w^ with cold water. Dissolve in 15 cc. of boiling 40 
per cent alcohol. Filter. Transfer to a piece of porous tile; allow to become thoroughly 
air dry, and determine the melting-point. 

The white, crystalline 2, 4, &-lribromphenal obtained as the final product by this pro- 
cedure is very insoluble in cold water and melts at 92,5°-93.5'' (uncor.). The precipitato 
with bromine water contains at first an excess of bromine, and consists of the compound 
C,H,Br,0, which loses one atom of bromine and is converted into the tribrom-derivative 
during the treatment with the sulphite solution. Salicylic acid also gives tribromphenol 
when treated nith bromine water. The brofnine-water test is most useful when phenol 
is present in small quantity in a dilute aqueous solution. 

415. Phloroglucin. (Properties tabulate*! on p. 101.) 

Dissolve 0,1 grm in. 1 cc. of concentrated sulphuric acid by sturing. Pour the clear 
solution into a mixture of 1 cc. of concentrated sulphuric, and 1 cc. of concentrated 
nitric acids, cooling with cold water, and stirring until a precipitate appears. Allow to 
Htand for five or six minutes; then pour into 10 cc. of eold water. Cool well and fitter. 
Wash the precipitate with 2 cc, of water contuning 0.5 cc. of concentrated hydrochloric 
acid. Recrystallize from a boiling mixture of 3 cc. of water and 1 cc. of concentrated 
hydrochloric acid. Cool and filter. Wash with 2 cc. of water containing 0.5 cc. of con- 
centrated hydrochloric acid. Dry at 100°-105°. 

The product, trinitropkloroglucin, crystallizes easily in pale-yellow needles melting 
at 165''-166° (uncor.). It stains the skin yellow, and deflagrates when heated on platinum 
foil like picric acid. 

416. Pyrocatechin. (Properties tabulated on p. 94.) 

1. Always apply the ferric-chloride color reaction as directed in the tables, adding 1 DC 
of the ordinary laboratory sodium-carbonate solution in the latter part of the test. Tlu8 
test requires very little substance, and is one of the most satisfactory of its class. 

2. Dissolve 0.05 grm. of the substance in 2.5 cc. of warm chloroform. Add 0.4 cc. 
of bromine. Evaporate to dryness on a water-bath. Dissolve the residue in 5 cc. of cold 
alcohol. Add 20 cc. of cold water. Shake, and then filter. Wash the precipitate with a 
little cold water. Redissolve in 5 cc. of alcohol, and reprecipitate with 20 cc. of cold water. 
Allow the precipitate to become air dry on a piece of porous tile, and determine its mdtiiig* 
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The product, tetralmmipyrocaieehin, cryBtallizes in white needles. As obtuned in 
this test, the crystals are often tinged with violet, and melt (not very sharply) at about 
192°-3° (uncor.) after beginning to shrink and soften at 185°-187°. 

417. Fyrogallol. (Properties tabulated on p. 96.) 

1. To 2 cc. of water in a 6-incb teat-tube add 1 drop of glycerine and 5 drops of 
a solution of 0.01 gnn. of the substance in 1 cc. of water. Next add 2 cc. of concentrated 
sulphuric acid and boU for 20-25 seconds. Then, without delay, compare the color of the 
hot solution with the color standard (cf. p. 232). Use a white background behind the tube. 

The color given by pyrogallol in this test is a clear tint of violet-red (VRT 1-2). On 
continued boiling or standing, the color intensifies rapidly, but soon becomes impure and 
unsuited for purposes of comparison. 

2. In a dry test-tube place 0.1 grm. of pyrogallol, 0.5 gnn. of powdered anhydrous 
sodium acetat«, and 1.0 cc. of acetic anhydri^. Boil for one and one-half to two minutes. 
Add 10 cc. of water, and boil for fifteen or twenty seconds till the oily liquid solidifies. 
Cool. Filter, and wash with 10 cc. of cold water. Dry at lOC-lOS". 

The product obtained in this test, pyrogallol triacetate, is in the form of white crys- 
tals which soften at about 155° and melt at 160.5°-161.5° (uncor.) when heated rather 
rapidly. Recrystalli nation from 4 cc. of strong alcohol raises the melting-point about 0.5°. 

418. Resorcin. (Properties tabulated on p. 95.) 
l.Oneofthesimplest, most delicate, and rapid of the tests for resorcin is the fluorescein 

fusion, which is fully described under Test 318-1, If more convenient, substitute phthalio 
anhydride for the phthalic acid. 

Color reaction 114 with formic aldehyde fumbhes another simple resorcin test. 

2. Dissolve O.I grm. in 1 ce. concentrated sulphuric acid. Pour slowly with constant 
stirring into a cold mixture of 1 cc. concentrated nitric acid and 1 cc. concentrated sul- 
phuric acid. (It is well to place the mixed acids in a small round-bottomed dish resting on 
the top of a small beaker filled to the brim with very cold tap water.) Do not run in 
the resorcin solution fast enough to cause a permanent brown coloration in the acid. When 
all has been added, remove the dish from the cold water and allow to stand on the table for 
two or three minutes. Then pour the mixture of liquid and yellow crystals that have sepa- 
rated slowly into 10 cc. of cold water, keeping well cooled with running water. Filter. 
Wash with 5 cc. of cold water. RecrystaUize from a boiling mixture of 10 cc. of cold 
water, 4 cc. strong alcohol, and 0.4 cc. concentrated hydrochloric acid. Cool well and 
shake. Filter. Wash with 5 cc. of cold water and dry at 100°. 

The product in this test, triniiroresorcin, consists of slightly yellowish crystals of 
melting-point 175° (uncor.). It stains the skin yellow like picric acid. The yield is good. 

419. Thymol. (Properties tabulated on p. 92.) 

1. The colors obtained in the pbtbalein fusion (Test 402), and described in the tables, 
are quite characteristic. This test should always be applied. 

2. Dissolve 0.1 grm. of the powdered substance in 1 cc. of concentrated sulphuric 
acid. Add with stirring to a mixture of 1 cc. of concentrated nitric, and 1 cc. of concen- 
trated sulphuric acids contfuned in a very small dish. Allow to stand on the cover of a boil- 
ing water-bath for three or four minutes. Pour into 20 cc. of cold water. Cool well and 
shake vigorously. Filter. Wash the precipitate with 10 cc. of cold water. Crystallize 
from a boiling mixture of 10 cc. water, 4 cc. alcohol, and 0.4-0.6 cc. concentrated hydro- 
chloric acid. Filter. Wash with 5 cc. of cold water. Dry on a piece of porous Ule m the 
air, or In a drying-oven below 50°. 

The product in this test is tinUrothymal, melting at 109°-110° (uncor.). The crys- 
tals, which are at first neariy coloriess, like those of many other nitJXtphenols, turn lemon^ 
yellow after a few hours' exposure to the air. 
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CHAPTER Vn. 
GENUS V. ESTERS 

OF 

SUBORDER I, ORDER I. 

(Colorless Compounds of C&rboD, Hydrogenj and Oxygen.) 



The tables of this genus contain only the most important esters derived from the vrfSi- 
known volatile alcoholic compounds enumerated in the table on p. 116. Other est«ra 
are to be identified through theu- alcoholic and acidic saponification products by a method 
which will be given in connection with " Procedure 2 " of the generic test. Esters that 
are rapidly saponified by cold alkali, the ester-acids, eet«r-phenols, and the enolic esters; 
show a behavior with reagents which places them in Genus III or IV with the acids or 
phenols. Finally, a few esters like those of the aromatic diortho-eubstituted carbonic 
acids, which offer extraordinary resistance to the action of hot alkali, fall ni lattf genera. 

GENERIC TEST V. 

APPLY PROCEDURE 1.— IF THE RESULT IS NEGATIVE, THE COHPOUVD DOES HOT 
BELONG TO EITHER GEHUS V OR VL IF IT SHOWS THAT THE COMPOUITD 
HAY BE Air ESTER OR ACID AHHYDRIDE, BUT PAILS TO POSITIVELY IDEN- 
TIFY IT WITH ANY SPECIES DESCRIBED IH GENUS V OR VI, PROCEDURE S 
SHOULD, IF POSSIBLE, THEN BE APPLIED.— [PROCEDURE S MAY LEAD TO 
THE IDEirnFICATION OF ANY ESTER THAT SAPONIFIES TO AN ALCOHOL AND 
ACID DESCRIBED m THESE TABLES, WHETHER THE ESTER IS ITSELF MEN- 
TIONED OR NOT, BUT IS LONGER THAN PROCEDURE IJ 

PROCEDURE 1. 

Weigh out very carefully in a 3-inch lipped weighing tube about 0.1 grm. 
of the substance. Add 2 cc. of a nearly colorless and approximately Dormal solution 
of sodium or potassium hydroxide in pure strong alcohol from a thin-stemmed 
pipette. The pipette need not be accurately calibrated, but must be used with 
such precauUons to ensure uniformity in delivery that the volume of liquid dis- 
chai^ed by it in two successive experiments shall not differ by more than about 
O.005 cc. Stopper the w^ghing tube tightly with a sound soft cork, which must 
be wired down with a thin copper wire in the manner shown in Figure 3. [The 
wire, after being first doubled, is twisted so as to form a small eye at A. It is then 
drawn tightly around the tube by twisting with pliers at B, and the free ends passed 
over the cork and through the eye. The ends are then sazed with the pliers and 
drawn back with sufBcieat force to slightly imbed the wire at the edges of the cork. 
If the wire is now bent sharply back upon itself, as is shown at C, the stopper will 
be securely held during the subsequent heating.] Place 2 cc. of the same normal 
«]kali that was added to the substance in a second tube stoppered like the first 
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Hang the two tubes from a glass rod by thor wires, side by side, in a beaker of 
boiling water, and heat for thirty minut«s. Or, better stiU, tiiruBt tiie tubes 
through perforated cork stoppers, and heat half an hour at 100° in a bath of the kind 
described on p. 152 and shown in Figure 4. Then wash the contents of each tube 
into a separate small beaker, and titrate carefully with decinormal acid and phe- 
nolphthaldn. From the results of the titrations calculate the "saponification 
equivalent" * of the compound by use of the following formula, in which the 




number of cubic centimeters of standard acid consumed in neutralizing the alkali 
used for the blank experiment is represented by a; and the quantity consumed 
by the alkali after bdng heated with the substance, by b. Then — 



).Eq.= 



lOOOXgrm. of ester taken 



(0-6) Xnormal strength of the standard acid' 

If this eqiuvftlent is found to have a value greater than 500, pass on to Genus 
VII; for in this case the compound can not be a species described in either Genus V 
or VI. If, on the contrary, the equivalent has a value less than 500, a search must 
be made through the proper divisions of the tables of Genera V and VI for a species 
whose physical constauts and saponification equivalent correspond to those found 
for the substance. If this search lead<? to the discovery of an apparently corre- 
sponding species, the identification may sometimes be satisfactorily completed by 
the app^cation of special tests suggested in the text. In all other cases, provide 
the supply of substance rem^oing permits, it b best to saponify a larger quantity, 

* By "Baponiflcation equivalent" is here meant the number expresnoghonmany grams of a- 
oompovmd would be required to just neutralize 1000 cc. of normal sodium hydrtutide solution ia. 
a saponifioatioa esperiment. 
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and isolate and identify its acid,* or alcohol, or both, by the methods ffven under 
Procedure 2. 

PROCEDURE 2. 

Saponify with aqueous alkali as directed below under A. Identify any neutral 
saponificalioii products (alcohols, phenols, or ketones) as directed under B, below, 
and any acid saponification products according to C, p. 116. 

A (SapottificatioQ). 

Fit a 250-cc. round-bottomed flask with a clean, sound cork stopper perforated 
to recdve the lower end of a ratum-flow condenser that has been mounted verti- 
cally on a heavy iron stand. 

Introduce about 2 grm. of the substance, accurately weighed, into the flask; 
and then, from a pipette, exactly 50 cc. of an aqueous normal solution of pure 
sodium hydroxide. Next drop in an ebullator-tube to prevent bumping {cf. p. 223) 
and boil briskly for about two hours, or even longer if the odor or appearance of 
the mixture ^ves indication that, while the substance has been attacked by the 
treatment, a portion of it remains unchanged. The flask should rest lightly on a 
square of iron gauze during the boiling, and the burner flame should be shielded 
from drafts of air; for any pause in the boiling that is more than momentary will 
cause the ebullator capillary to fill, after which such violent bumping mayoocur 
as to shatter the flask. 

The saponification completed, cool; add two drops of phenolphthalein solution, 
and titrate with normal sulphuric acid without removing from the flask. The 
saponification equivalent may now be calculated from the experimental data by 
substitutmg in the equation — 

lOOOXno. grm. ester saponified 

p. jMi. — ^^^^ alkali neutralized in saponific. X normal strength of alkali' 

B (Examination of the Neutral Saponification Products). 

Drop a fresh ebullator-tube into the flask whose contents have been neutralized 
in the titration mentioned in the last paragraph, and rapidly dbtil off 40 cc. of 
liquid through an inclined condenser, collecting the distillate in a tall narrow 
graduated cyUnder or test-tube. 

During the first part of the distillation, observe whether the distillate is turbid, 
separating into two layers in the recipient, or is clear and apparently homogeneous. 
At the same time make careful note of the odor. (The greater part of the volatile 
alcohols, phenob, and ketones will be contMned in the first few cubic centimeters 
of the distillate.) After the distillate has all been collected, if two layers are still 

'' The quantity of acid pieseut as sodium salt in the neutral soluUon after the titration in 
Procedure 1 ia so small that its direct identification is ooly occamonally possible. In such cases 
the pnxeduie, after evaporating the solution to a very small v<dume and filtering, is identical 
with that described in Section C (p. 116) of Procedure 2. 
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present, close the mouth of the test-tube with the thumb and shake, in order 
to ascertain whether the smaller layer, which will usually have a volume con- 
siderably less than 1.0 cc, can be dissolved in the water present. If a clear 
solution is not obt^ed, separate the two layers by the aid of a long and very 
thin-stemmed pipette. The aqueous solution is at once used for the lettered tests 
(a) to (i) which follow. The smaller layer, consisting of compoimds not readily 
soluble in cold water, is dried, and its boiling-point later determined by the procedure 
ffvea towards the end of paragraph (i). 

(a) Phenol. — If the odor of the distillate suggests the presence of phenol, 
remove 1 ce. of Uie clear aqueous solution to a S-ioch test-tube and add bromine 
water in excess. If a voluminous white precipitate appears, add to a second 1 cc, 
portion of the distillate one drop of a ferric-chloride solution (1:200). Then, if 
a violet coloration is obtfuned, phenol is probably present. If more conclusive 
evidence is wished for, apply Specific Test 414-3 to the remaining portion of 
the distillate. 

(b) Allyl Alcohol. — If the odor of the distillate b purely pungent, like horse- 
radish or mustard-oil, allyl alcohol may be present. In this case 1 cc. of the distillate 
will instantly decolorize two or three drops of a saturated aqueous solution of 
bromine. (Allyl alcohol h miscible with water.) 

(c) Isobulyl and the Amyl Alcohols. — If the vapois from the first part of the 
distillate are disagreeable and suffocating, tending to produce coughing when deeply 
inhaled, isobutyl alcohol or an amyl alcohol is likely to be present. These alcohols 
always rise to the surface of the distillate as distinct layers dining the first port 
of the distillation, but are miscible on shaking, — isobutyl alcohol easily, the amyl 
alcohols with more or less difficulty. Isolate, dry, and determine the boiling-point 
of the alcohol in the distillate by the method described under test (i). 

(d) Benzyl Alcohol. — If the odor of the distillate is faintly aromatic, and some 
of the oily drops that separate from it sink to the bottom of the recipient but dissolve 
later upon being shaken, benzyl alcohol may be present. Separate from the solution 
by the method of paragraph (i). Determine the boiUng-point and finally apply 
Test 812. 

(e) Higher Volatile Fatty Alcohols. — If the distillate contains an upper layer 
whose odor is milder, less suffocating, and more aromatic than that of amyl alcohol, 
and does not dissolve m the aqueous layer after shaking, one of the volatile fatty 
alcohols higher in the homologous series than amyl alcohol should be looked for. In 
this case ' ' salt out " the organic compound directly, by adding 40 gnn, of dry potas- 
sium carbonate; mix it with the smaller insoluble layer which separated from the 
ori^nal distillate; and then dry and determine the boiUng-point as in paragraph (i). 

(f) Methyl Alcohol and other Lower Fatty Alcohols and Ketones. — If the dis- 
tillate is a clear solution without layers, and b odorless, or has a mild alcohohc odor, 
remove 2 cc, oxidize with a hot copper spiral, and examine for methyl alcohol by 
Specific Test 819. If no colored ring whatever appears in this test, the distillate 
does not contain any volatile alcohol provided for in thb method, or acetone; and 
unless some non-volatile alcohol can be separated from the salts remaining in the 
distilling-flask, the compound under examination must next be sought among the 
species of Genus VI. 
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(g) Acetone and Isopropyl Alcohol.— If no satasffwtory reaction for methyl 
alcohol was obtMned in (f), but a reddish, yellowish, or brownish ring was noticed, 
remove 1 cc. of the original distillate to a 3-inch testrtube and add; first, two- 
drops of the iodine solution (described in Test 801); and then barely enough sodium 
hydroxide (1 : 10) to just destroy the brown color of the iodine. The immediate 
appearance of a yellowish-white precipitate of iodoform will indicate the possible 
presence of acetone or isopropyl alcohol.* In case such a precipitate does appear, 
separate out the alcohol or acetone contained in the renuuning portion of the 
dbtillate by the method of paragraph (i), and determine its boiling-point, 

(h) Ethyl Alcohol. — If no iodoform was obtained in (g), heat the same portion 
of solution used in the test to 60°, and add another drop of caustic soda and just enough 
more iodine to give a very famt permanent coloration. If a goqd precipitate of 
iodoform appears within one minute, and the colored ring in test (f) was a deep 
impure greenish or amber yellow, ethyl alcohol is very probably present. If no 
iodoform separates within a minute, normal propyl and butyl alcohols rem^n to 
be looked for. In any case, proceed as directed in the following paragraph. 

(i) Identification of n-Propyl and n-Bu^l, or other Soluble Alcohols, hj Boil- 
ing-point Determination. — Transfer the remainder of the distillate, which will now 
measure at least 30 cc, to a 100-cc. distilling-flask containing 30 grm. of dry 
potassium carbonate. Connect with a condenser, and, when the carbonate 
has dissolved, drop in a fresh ebullator-tube and distil over 15 cc. of liquid, 
collecting in a narrow graduated cyhnder or test-tube. Dissolve 15 grm, of 
dry potassium carbonate in the distillate by stirring, cooUng with running 
water to prevent loss of alcohol by heating and evaporation. Stopper, and allow 
to stand for at least ten minutes. Insert a thin-stemmed pipette of about 25 cc, 
capacity into the hquid, so that its almost capillary point shall rest lightly on the 
bottom of the tube. Suck the solution, to the last drop, into the pipette. After 
waiting a few seconds for all the small globules of alcohol to rise to the surface and 
unite, allow the lower layer, consisting of carbonate solution, to run out slowly 
into a beaker. Collect the upper layer of alcohol, which may measure leas than 
0.5 cc, by itself, in a narrow weighing-tube just wide enough to admit the stem of 
the pipette. Droj) in a granule of dry potassium carbonate having a bulk one- 
third as great as that of theJiquid. Stopper, and allow to stand for half an hour or 
more. Then incline the tube: remove the clear alcohol by a thin capillary pipette, 
and determine the boiling-point by Siwoloboff's method, following the directions 
for manipulation given on p. 222. Do not neglect the precaiitwn to boil off half the 
liquid before ailowing it to recede into the capiUary for the final observation of 
temperature. This method requires no complicated apparatus, and gives useful 
results with as little as 0.1 cc. of an alcohol. Enough alcohol will often be left 
after the boiling-point determination to permit its identification by other special 
confirmatory tests. 

The accompanying table contains a list of all the neutral voUtile products that 
are formed from the saponification of the ester species described in the tables of 
Genus V, With the exception of phenol, they are all Uquids at the ordinaiy tempera- 
ture; and with the exception of phenol and acetone, all are alcohols, 

• See Teat 801, p. 166. 
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Product. 


BoillD^-point 


^^^"Tt^L 


Neut,.,^-«i««on 


(""J. 


Nunib«of 
9p«eia«T<«i. 




56- 5c. 

66 

78-4 

S3-8 

$2'9c. 

96-6 

97 -40. 

90-8 

106-5 

117c. 


711 
819 
814 
818 

8U 

820 

817 
813 


Act. Amyl Alcohol, . 
Isoamyl Alcohol. . . 
n-Amyl Alcohol. . . . 
n-Hexvl Alcohol. ... 
n-Heptyl Alcohol. . . 
n-Octvf Alcohol. . . , 


12S-7 

130 

137.8(th.i.) 

167c. 

175-8(th.i.) 

195-5(th.i.) 

183 

204 -7c, 
290 (very lit^ 
tie volatile 
with steam) 




Methyl Alcohol 

Ethyl Alcohol 

iBopropyl Alcohol 

Tert. Butyi Alcohol 

Allyl Alcohol 

Propyl Alcohol 

Sec. Butyl Alcohol. . . . 




Benzyl Alcohol 


812 


n-Butyl Alcohol 







(j) Non-volatile Alcohols. — Esters of alcohob not volatile with steam form- 
ing, with the exception of the natural fats, a comparatively unimportaat class, 
are omitted from the tables. The alcohols from such esters remain behind in 
the flask with the neutral sodium salts after the distillation in B. They may 
usually be separated from these salts by extraction with ether or other organic 
solvent, and identified, after purification, by application of the usual systematic 
procedure used for the species of Genera IV, VII, and VIII. But unless the 
alcohol in such cases is very easily purified, a much larger quantity of substance 
will have to be used in the saponification than would otherwise be necessary. 

For tke identification of glycerine, after saponification, evaporate the neutral 
8alt solution to dryness on the water-bath, extract with ether-alcohol, and then 
proceed as directed in Test 816. 

C (Ezamiaation of the Acid Saponification Products). 

The acid radicals of esters are identified through an examination of the sodium 
salts remaining in the neutral solution obtained from the saponification equivalent 
determination of A (p. 113) after the alcoholic sajKinification products have been 
removed by the methods described under B (p. 113). 

This neutral saline solution, if not clear, must first be filtered. Then add to it, 
in the cold, a quantity of normal sulphuric or hydrochloric acid exactly equivalent * 
to the alkaU consumed during the saponification; i.e. just enough to unite with that 
portion of the sodium present which is in combination with the organic acid. Shake 
vigorously, and then proceed as directed in pan^aphs (a), (b), and (c) below. 

(a) Insoluble Acids.— If a precipitate of an insoluble acid appears upon acidifi- 
cation and shaking, filter it off; purify it by recrystallization or other means; and 
identify it by reference to the tables of Genus III. 

(b) Soluble Acids Volatile with Steam. — If no precipitate appears upon acidi- 
fication, place the solution in a distilling-flask, drop in an ebullator capillary (cf. 
page 223), to prevent bumping, and rapidly distil over all but about 20 cc. (It 
may be necessary to add more water to the flask and to again distil, if the acid 
should be one that is only slowly volatile with steam.) Examine the distillate 
for soluble volatile acids. 

To identify acetic acid or any of its unmediate higher homologues in the same 



a the denomiiuttor of the equatJon for the cal- 
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eeriea, neutnUiKe the distillate exactly with caustic soda, evaporate to dryness, 
and apply Test 311 to the residue. The presence ot formic acid in the distillate 
may be established by Test 315. 

(c) Soluble Acids not Volatile with Steam. — Pour the mixture remtuning 
in the distilling-flask after the removal of the volatile acids in (b) into an evaporating- 
dish, and evaporate to dryness on the water-bath. Extract the residue with ether or 
other volatile organic solvent. Purify the extracted acid, and identify it by the 
tables of Genus III. 
Observations on Generic Test V. 

The ease with which esters are saponified differs with the species and the 
method of saponification. Species soluble in water are all readily saponified by 
either Procedure 1 or 2; and some of them, like methyl formate, so rapidly that 
they may be slowly titrated, and are therefore described in Genua III instead ot V. 
Among the liquid esters there are some slightly soluble species, like diethyl succinate^ 
which appear perfectly neutral in the titration test for acids, but which are dissolved 
with saponification when shaken with cold aqueous normal alkali. Compounds 
of this class escape being classified with the phenols only because of the provision 
that Test IV-2, with alkali, shall not be applied to liquid species. 

With increasing insolubility of the ester in water, saponification by Procedure 2 
becomes slower and more difficult; but as most esters are quite soluble in hot alcohol, 
the rate of saponification of different species by Procedure 1 is comparatively 
uniform, so that the reaction is usually completed within half an hour. Procedure 1 
is on this account an indispensable prelimmary generic test for difficultly soluble 
esters. Some insoluble esters of high molecular weight would escape recognition 
as species of Genus V if examined by Procedure 2 only. 

As regards really " non-sajMnifiable esters," there is no positive evidence that 
such species exist in Order I; and it has been shown by Mr, J, R. Odell, in th6 
writer's laboratory, that even the esters of diortho-substituted aromatic acids, 
which V. Meyer has pointed out are exceptionally alkali resistant, are measurably 
attacked by the treatment of Procedure 1. Methyl 2, 4, 6-Trimethylbenzoate, for 
example, is 7 per cent .saponified in the procedure at the end of half an hour, or 
18 per cent when the .salting-out effect* of the .normal alkali is counteracted by 
previous dilution with an equal volume of alcohol. The velocity of saponification 
with esters of this class is not great enough, however, to bring them into Genus V. 

The mast serious limitation of Procedure 1 as a complete generic test is, that 
the use of ethyl alcohol as a solvent renders tbe direct .identification of the lower 
boihng alcohols, when they are formed as saponification products, impracticable. 

The possibilities for experimental error in the determination of a " saponification 
equivalent " by either of these procedures are more numerous than in the deter- 
mination of the "neutralization equivalent" for acids. Differences of 5 per cent 
between the values found by these methods, and calculated from the theory, should 
not be considered serious discrepancies. The main object of the saponification is to 
ascertain quickly whether a compound really belongs to Genus V or VI or not. 

• Caustic Hoda appears to produce a, "salting-out" effect upon aome pstcrs in alcoholic solu- 
tion even when its concentration is only normal. In such cases the addition of one or two vol- 
umes of alcoaol will give a clear solution and accelerate the saponification. 
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OOLOELESS COMPOTJNDS CONTAINING C. H, AND O [SUBORDER I OF ORDER IJ 

GENUS V, ESTERS. 



DIVISION A,— SOLID ESTERS WHOSE NEUTRAL SAPONIFICATION 
PRODUCTS, METHYL, ETHYL, PROPYL, BUTYL, AND ISOBUTYL 
ALCOHOLS, AND PHENOL, ARE SOLUBLE IN COLD WATER AND 
READILY VOLATILE WITH STE.U1I. 



U«lt- 


te: 


BoUig^-^i.. 




^K 




are Soluble in Cold Water and Readily Volatile with Steam. 








Geoerie Porilinn ■nd PropertiMof 




150 


211c 




20 


Phenyl Propionate, (\H„0^— (III, B, l),b. p. 140-r; TestSU. 


22 


350 




Methrl BehenoUto, CaH„Or- (III, A, 2), m. p. 57-50. 


24-2 


284 




Ethyl Palmitate, C,^„0^— " " 62-6"c. 


27-8 




176° d. (13 mm.) 


" Benzoylacetoacetate, C„H,.0.. 


28 


270 




Methyl Pahnitate, C,^„0^— (HI, A, 2), " 62-6° e. 


29 




253" 


Triethyl Methanetricarbonate, C,fl„0,.—Ct. Genua III, A, 2, 
Ethyl Brasudate, CmH^O^— (III, A, 2), m. p. 60°. 


29-30 


366 


a. 360 


30 








32 






namic and malonic acids. 


337 


312 


224d. 


Ethyl Stearate, C,^.„Or— " " 69-3° c. 


34 


180 


254 


" Manddate, C,^„0,-— (UI, A, 1), " 118°. 


34 


194 


273 


' ' o-Hydrocoumarate, C„H„0,.— {Ill, A, 1), m. p. 82°-3<'. 


34 


256 




" Beozilate, C,^.,0,.— (Ill, A, 2), m. p. 160°. 


34 


140 


197c. 


" Pyroraucate, C^,0,.— (Ill, A, 1), " 132"-4°. 


36 


174 


260c. 


Methyl Cinnamate, C,^,.0^— (III, A, 2), ' ' 133°; Teat 313. 


38 


115 


28Sd 


IHmetly-lSebacate,C,^„0,.— (in,A, 1), " 133°. 


38 






Methyl Stearate, C,.H„0^-- (HI, A, 2), " 69-3° c. 


42 


149 




Diethyl Diphenate, C,^„0..— " " 229°. 


43-4 


210 


295' 


Ethyl Veratrate, C„H„0..— " " 181°. 


44 


196 


292 


" Vanillate, C,^, A-— " " 207°. 


44 


111 




Diethyl Terephthalate,C,A.O.-— " *i a. 300°; Test 318. 


45-5 


166 


255° 


Methyl Aniiate, C,H,„0,.— " m. p. 184-2°. 


4S 


89 


280 


Dhnethyl Tartrate, C,H,„0.— (HI, A, 1), " 168°;Te3t 314. 


61 


204 


290 


Ethyl (9-Methylcouni8riUte, C,^„0,.— (Ill, A, 2), m. p. 188°-9°. 


52 


166 




Methyl Mandelatt, C,H,„0,.— (Ill, A, 1), m. p. 118°. 


62 


U9 






54 


59 


163 -30. 


t Dimethyl Oxalate, C^H,0..~- Belongs to Genus III, A, 1. 


67 


96 


abt. 200 


Diethyl Mesozalate, C^„0,.— (Ill, A, 1), m. p. 119°-20°. 


67 






Ethyl Dibeniylawtoacetate, C,oH„0^-(III. A, 2), m. p. 89°. 


56-8 




325-8d. 




59 


228 




Phenyl MethylethersaUcyUte, C„H,.Or-(in, A, 2), m. p. 98-5% 


69 


196 


283 


Methyl Veratrate, C,^„0^— " " 181°. 


69-5 




296-297<i. 


acetone. 
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GENUS V, DIV. A. 

(order I, SOBORDER I.) 



^It- 


I^POD. 


(C*j. 


ESTERS.-Solid Eaten whoee Neutral SaponiSoation Products 
are £3oluble in Cold Water and Readily ValatUewith Steam. 


fc.'-')' 


Equiv. 












127 


207 (19-5 mm.) 


the ADidic SapoDifiostioD ProdusM. 


61.5 




ffi-5 


182 


285-7 


Methyl Vanillate, C^jO..— " " 207°. 


6S 


131 


324 


Diisobutyl Tartrate, C,A.O..— (Ill, A, 1), " 168°;Te8t314. 


64-6 


97 




318-2, 


6S-d 


198 


314c. 


Phenyl Beoxoate, C.^.^O^— (III, A, 2),ni.p. l21';Teat312- 


70 


159 




Diphenyl Phthalate, C„H,jO,.— " " 184=; Teat 3 18-1 


72 


166 


282 


Ethyl m-Oxybeozoate, CVH.,Or— " " 200°. 


72-5 


224 




Phenyl Cinnamate, C,^„Or— " " 133'=';Teet313. 


73 


480 




Ethyl MeliBsato, C^^Or— " " ■90". 


"3 


S6 




Hexaethyl MeUitate, C„H^O,^— (III, A, 1), ' ' 286=(cloB'd tube) 


4-5 


242 




Methyl BenziUte, C.^.,0^— CIII,A,1), ■' 150°. 


75 


182 




Ethyl 1, s-Dioiybemoate, C^rtO,.— (HI, A, 2), m. p. 199». 


73-8 


290 




Phenyl p-Phenoxybenioate, C.^„0,— (III, A, 2), ' ' 159.6". 


76 




305d. 


Tctraett^l 8-Etbaiietetracarbonate,C,tH],0,.— (UI, A, 1), m. p~ 


77 


186 


290 




77-5 


246 




Ethyl Piperate, C„H„0,.— " " 216°, 


78 




301-2 


Diphenyl Carbonate, C,^,.0^ 


79 


78 


285 


Trimethyl Citrate, ciH,.0^— (III, A, 1), m. p. 163°; Teat 314. 


79-5 






Ethyl BenzoMlicylate, Ci^„0.. 


85 


89 


282 


Dimethyl Racemate, C^.,0,.— (Ill, A, 1), m.p.205°; Teat314_ 


85 


178 




Methylm-Coumarate,C,^,„Or— (III,A,2), " 191". 


B6 


95 






102 


72 


192 (th. i.) 


Fumarate, C^,0,.— " sbl. 200°. 


102 


105 




'■ 4-Oxyphthalate, C,^,„0,.— (Ill, A, 1), m. p. 181°. 


109 


290 






109 


258 




tPeucedanin, C,^0,.OCH,.— Taetdcas, odorlefe, ndl. from 














a warm saturated ale. sol. w. an equal vol. cone. HCl and 








boil half aminuic. Cool. Wash the white cryst. ppt. w.o. 








oreoselon, melts at 173° (unoor!). 








111 


198 


270-80d. 


Methyl a-Anthracenecarbonate, C,^uOr— (III, A, 2), m. p. 206°. 


118 


135 


330 




]30d. 


121 




Oialate, C,.H„0,.— " " 99°; Teat 317 


131 


152 






138 


65-5 






140 


97 




Dimethyl TerephthaUte, Ci^HigO..— (Ill, A, 2), sbl. a. 300°; Test 


15Sd. 


183 




Diethyl Mucate,C,^„0,.— " m. p. 213°. 


146 


164 


BbLSao" 


a-Tnizillate, C^Oj.— " " 274°. 


187 


71 




Heiamethyl MeUitate, C, A Af— (III, A, 1), " 286°(ctosed 

tube). 
Methyl GaU8te+3H,0,C^i.O.-— (Ill, A, 2), " 222°-40'. 


192d. 


238 




260-70 






Ethyl p-Toluylcarbonato, C„H„0,.— " " 96"-7°. 
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COLORLESS COMPOU>T)S CONTAINING C, H, AND O [SUBOEDER I OF ORDER II 

GENUS V, ESTERS. 



DIVISION B— LIQUID ESTERS WHOSE NEUTRAL SAPONIFICATION 
PRODUCTS, ETHYL, PROPYL, ISOPROPYL, ALLYL, AMYI. AND 
ISOAMYL, BUTYL AND ISOBUTYL, HEXYL, HEPTYL, OCTYL AND 
BENZYL ALCOHOLS, ACETONE, AND PHENOL, ARE READILY 
VOLATILE WITH STEAM. 



82-3 

54-4 

57-5 

6S-71 

77 
79-9 

80-3 
81 

^■E 

90-3 

90-6C. 
92-3 



t Methyl Formate, C^.O,.— G. 0-998%.— Acid (III, B, 1), b. p. 100-8*; 

Teat 315. (Belongs with Acids, Gen. Ill, B, 1.) 
Ethyl Formate, C^.O^— G. 0-9387*-— Acid (III, B, 1), b. p. 100-8°; 

Test 315. 
tMethylAcetate,C^,Or—G.0-958V,-— Acid (III, B, 1), b.p. 118°; Test 

311. 
laopropyl Formate, C^H.O,.— G. 0-883(0).— Acid (III, B, 1), b. p. 100-8°; 

Test 315. 
Ethyl Acetate, C.H.O^— G. 0-924V*-— Acid (III, B, 1). b. p. 118°; Test 311. 
Mefliyl Pro^onate, C*H,0,— G. 0-937V,.— Acid (HI, B, 1), b. p. l*)-?"; 

Test 311, 
Methyl AcryUte, C^.O^— G. 0-973(0).— Acid (III, B, 1), b. p. 140°. 
yl Forma 
est 315. 
Allyl Formate, C.H.O,-— G. 0-932(17.5).— Acid (III, B, 1), b. p. lOO-ff 

Teat 315. 
Isopropyl Acetate, C^.O^— G. 0-917(0).— .\cid (III, B, 1), b. p. 118' 

Test 311. 
Dimethyl Carbonate, CjH.O,.— G. 1-065(17). — Acid carbonic. 
Methyl Isobutyrate, C^„0,.— G. 0-9127..— Acid (III, B, 1), b. p. 155°; 

Test 311. 
Ethyl Propionate, CsH,oO,.— G. 0-912(0).— Acid (HI, B, 1), b. p. 140-7''; 

Test 311. 
iBobutyl Formate, C^„0,.— G. 0-9057..— Acid (III, R, 1), b, p. 100-8°; 

Test 315. 
Ethyl Acrylate, C.H.Or— G. 0- 939(0).- Acid (III, B, 1), b. p. 140°. 
Methyl Trimethylacetate, C,H„Op— Acid (III, A, 1), m. p. 35-5°. 
Propyl Acetate, C^H.-Or— G. 0-9097,.- Acid (III, B, 1), b. p. 118°; Test 

311. 



Allyl Acetate, C,H,0^—G.0-938(0).— -Acid (111, B,l), b.p. 118°; Teat 311. 
Butyl Formate, CsH,„0,.— G. 0-911(0).- -Acid (III, B, 1), b. p. 100-8°; 

Test 315. 
Methyl Ethyl Carbonate, C,H,Oj.— G. 1-002(27).- Arid carbonic. 
tEthyl Isobutyrate, C.H,A— G. ■ 8907. —-Acid (UI, B, 1), b. p. 155°; 

Test 311. 

120 
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GENVS V, DIV. B. 
(order I, acfiORDER I.) 



—Liquid Est«rs whose Neutral Saponification Producte 
are Readily Volatile with Steam. 



116-7 

11&-20 

118-5 (th.i.) 



125 

126 
127-3 
1270. 
128-5 
130-4 

131 (th. i.) 

133-5 
134 (th. i.) 



149-6 
ISO (th. i.) 



164-5 
155 (th. i.) 



Methyllaovalerianate, C,H,^r— G-0-901V,.— Acid(III, B, 1), b.p. 176°. 
Ethyl Methacrylate, C^,,Oj.— Acid (III, B, 1), b. p. 162°. 
" TrimethylaMtate, C,H„Or— G. 0-875(0).— Aeid ( 



(5 -5'. 



1 (HI, A, 1), m. p. 

Ethyl Propiolate, C.H.Or— Acid (III, B, I), b. p. 144°. 
" Butyiate, C^„Oj.—G. 0-900%-— Acid (III, B, 1), b. p. 162-6'': 
Teat 311. 
Hethyl o-Crotonate, Cfifif—G. 0-981(4).— Acid (III, A, 1), m. p. 72°. 

-Acid (III, B, 1), b. p. 100-8°; 

118°; 
'est 311. 

Butyl Acetate, C^ijOr—G. 0-902(0).— Acid (III, B, 1), b. p. 118°; Test 811. 
Diethyl Carbooate, C^„0,.— G. 0-975"/v— Acid carbonic. 
Methyl Valerianate, C.H.jOr— G. 0-910(0).— Acid (III, B, 1), b. p. 186°. 
Methyl Methoxyacetate, C.H.Op— G. 1 -089(0).— Acid (III, B, 1), b. p. 203°. 
Ethyl Isoacetoacetste, C,H,„0,.— CO, and acetone; Test 711. 
Amyl Formate, CJff,,Or— G. 0-902(0).— Acid (III, B, 1), b p. 100-8°; Teat 

315. 
Ethyl Methoiyacetate, C^„0,.— G. 1 074(0).— Acid (III, B, 1), b. p. 203°. 
AUyl laobutyrate, C,H„Op— Acid (III, B, 1), b. p. 155°; Test 311. 
Ethyl Meth|lethyUcetate, C:H„0,.— G. 0-870"/,,.,.— Acid (III, B, 1), 

t Ethyl Isovalerianate, C,H,.Or— G. 0-885%— Acid (III, B, 1), b. p. 176°. 
Methyl Pyruvate, Cfifi,.—G. 1 - 154(0).— Acid (III, B. 1), b: p. 165°. 
Ethyl iBocrotonate, C,H„Or— G. 0-927(19).- Acid (III, B, 1), b. p. 169°. 
tlaoamyl Acetate, C^.-Oj.— G. 0-884(0).— Acid (III, B, 1), b. p. 118°; 

Test 311. 
Ethyl Angelate, C,H„Or— G. ■ 935(0).- Acid (III, A, 2), m. p. 45°. 
AUyl Butyrate, C,H„0,.— Acid (III, B, 1), b. p. 1625°i Teat 311. 
Ethyl Q-Crotonate, C,H,„Or— G. 0-921'%— Acid (III, A, 1), m, p. 72°. 

" AUylacetate, C^nOj.- Acid (III, B, 2), b. p. 188°. 

" Valerianate, C,H,fl,.—G. 0-894(0).— Acid (III, B, 1), b. p. 186°. 
Amyl Acetate, C,H,.Oj.— G. ■ 896(0).— Acid (III, B, 1), b. p. 118°; Teat 311. 
Methyl Ethoxyacetete, C.H,„0,.— G. 1 015(0).— Acid (III, B, 1), b. p. 206°. 

■' Caproate, C,H,.03.— G. 0-904(0).— Acid (III, B, 2), b. p. 205-7°. 
Ethyl Oxyisobutyrate, cA,Op— Acid (III, A, I), m. p. 79°. 
Methyl iBobutylacetate, C,H„Or— G. 0-898(18).— Acid (III, B, 1), b. p. 

207-7° c. 
Ethyl Diethylacetato, C.H,,©,— G. 0' 883(0) .-Acid (III, B, 1), b. p. 190°. 
Methyl Glycollate, CJa.Op -G. 1- 187(0).- Acid (III, A, I), m p. 78° 
Ethyl Ethoiyacetato, C,H„Or— G. 1-000(0).— Acid (III, B, 1), b. p. 206°. 
Mefliylpropylacetate, C,H„0,.— G. 0-882(0).— Acid (III, B, 1), b. p. 



193°. 



— G. 0-898(0).- Acid (III, B, 1), b. p. 100-8°; 



Hezyl Formate, C,H, 

Teat 315. 

AUyl Isovalerianate, C^.,0,.— Acid (III, B, I), b. p. 176°. 
Ethyl a-Ethoxypropionate, C,HnOj.—G. 0-950(0).— Acid (III, B, 1), b. p. 

195°-8°. 
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158-9 
160c. 
160-2 



168 -5c. 
16S-8 

169-2 

170- 6c. 

173 
173- 7c. 

175 



178 -40. 
178-6 



GENUS V, DIV. B. 

(OlttlBB I, EUBORDER I.) 



Ethyl Tiglate, C,H„Or— G. 0929(21).— Acid (111, A, 1). m. p. 64-5'. 
Isobutyl Butyrate, C^„0,.— G. 0-888Vj.— Acid (III, B, 1), b. p. 162-5": 

Test 311. 
Ethyl Orthocarbonate, C^,fi,.—G. 0-925. 

" GlycoUate, C,H,Or— G. 1-108(0).— Acid (III, A, 1), m. p. 78° 
Isoamyl Propionate, Cjk,fir—G. 0-888°/,.— Acid (III, B, 1), b. p. 140-7=; 

Teat 311. 
Ethyl Isobutylacetate, CtH„0^— G. - 887(0).— Acid ( III, B, 2), b. p. 207 ■ 7°. 

' ' Tetramethylenecarbonate, C,H„Op— Acid (III, B, 2), b. p. 195°. 
Methyl Oiydiethylacetate, C,H,.0,.— G. 0-990(16-5).— Acid (III, A, 1), 

b. p. 80^. 
Ethyl a-EthylcrotODBte, C^,.Or— G. 0-920(13).- Acid (III, A, 2), ». p. 

41-5°. 
Butyl Butyrate, C,H„Or— G. 0- 888(0) .—Acid (III, B, 1), b. p. lea-S"; 

Test 311. 
Ethyl a-OTybutyrate, C^H,^^— G. 1-004(0).— Acid (III, A, 1), m. p. 43". 

■' Caproate,C^,Or— G.08S9(0).— Acid(III,B,2),b.p 2057°. 
Dipropyl Carbanate, C,Hi,0^~G. 0-949(17) — Acid, carbonic. 
Ethyl (i-Ethoiybutyrate, C,iH|,0,.— G. 0-903(0). 
Isoamyl Isobutyrate, C,H„Op— G. 0-8767,.- Acid (III, B, 1), b. p. 155°: 

Test 311. 
n-He«yl AcetateC^„0^— G. 0-890(0).— Acid (III, B, 1), b. p. 118°; Test 

311. 
Propyl GlycoUate, C^,„0,.— G. 1 064(0).— Acid (III, A, 1), m. p. 78°. 
Methyl Oenanthylate, C»H„0,.— G. 0-887(0) —Acid (III, B, 2), b. p. 223°. 
Ethyl Oxalate, C,H,0..—G. 1-156(0).— .\cid (III, A, 1), m. p. 99°; 

Test 317. 
Ethyl OxydiethyUu*tate, Cfl^fi^ — G. 0-961{18-7). — Acid (III, B, 2), 

b. p. 80°. 
Ethyl a-Oxyisovalerianate, C^i.O^- Acid (III, A, 1), m. p. 83°-8". 
Heptyl Formate, CJH„Op— G. 0-894(0).- Acid (III, B, 1), b. p. 100-8°; 

T^t 315. 
Ethyl laoamylaceUte, €^,,0^— Acid (III, B, 2), \i. p. 209°. 
laobutyl Angelate, C;H„Or— Acid (III, A, 2), m. p. 45°. 
Dimethyl Dimethylmalonate, C,H„0..— G. 1071(15).- Acid (III, A, 2). 

m. p. 192°. 
Ethyl Acetoxyl-a-propionate, CjH„0,.— G. 1 046(17).— Acid (III, A, 1), 

m. p. 166° 
Ethyl S-Methoiyisocrotonate, C,H„Or— G. )-039(15).— Acid (HI, A, 2), 

m. p. 128 -S* 



Methyl iBomieciiwte, C,B.,fi^.—G. 1 107(15).— Acid (III, A, 1), m. p. 135". 

" Malonate, C^,0,.— G.l- 160(15).— Acid (III, A, 1), m. p. 132°. 
Ethyl Dipropylacetate, C,|^Or— Acid (III, B, 2), b. p. 219-5°. 
" DimethylacetoBcetate, C^i.O,.— G. 0991(16).— COj and isopropyl 

acetone, 
t Diethyl Oxalate, C,H,oO,.— G. 10S2(18-2).— For reactiona of ester ct 

page 74. (Belongs in Genus III, B.) 
DiiMbutyl Carbonate, C,H,,0,.— G. 0-919(15).- Acid, carbonic. 
Ethyl Q-Oxyralerianate, C,H„Op— Acid (III, A, 1). m. p. 31°. 
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195-5 

196 (b1. d.) 



200-5 

204.fi 

206c. 

205 (th. i.) 

2051 

206c. 



OENUS V, Dir. B, 

(OHDBB 1, BDBOHDBB I.) 



Methyl C^irylate, C,H„0,.— G. 0- 894(0) .—Acid (III, B, 2), b. p. 237-6''. 
tI»<»inyllBOvalMiMuite,C,^0^— 0.0-87(0).— Acid cm. B,l),b.p.l76°. 
Ethyl DiallyUcetate, C„H„Or— Acid (HI, B, 2), b. p. 227° c. 



Ethyl Sorbate, C^„Or— Acid (in. A, 2), m. p. 134-5''. 
Dimethyl Acetyleaedicarbonate, C^,0,.— Acid (III, A, 1), m. p. i78''-9°. 
Pheoyl Acetate, C^,Or— G. l-093Vi-— Acid (III, B, 1), b. p. 118°; Test 311. 
Ethyl Ethyleneacctoacetate, Q^„Oy—G. 1-048(15). — CO, and acetopro- 

Diethyl Dimethyhnalonate, C^„0,.— G. 1-002(15).- Acid (III, A, I), 

m. p. 192°. 
Diethyl I«wiic<dn«te, C^„0,.— G. 1- 021(15). —Acid (IH, A, 1), m. p. 135°. 
t '■ MaloMte, C^„0.-— G- 1 077(0).— Acid (III, A, 1), m. p. 132°. 
Octyl Formate, C,H„Or—G. - 893.— Acid (III, B, 1) , b. p. 100 ■ 8° ; Teat 316. 
t Methyl BenioatB, C^.O^— G. 1 - 103(0).— Acid (III, A, 2), m. p. 121"; 

Test 312. 
BtbTl a-Propioaylpropionate, C^„Op— G. 0-995(0).— CO, and diethyl 

ketone. 
Ethyl Methylethylaceloacetate, (^H„0^— G. 0-947"/ii-,.— CO, and sec. 

butyl acetone. 
n-Amyl Valerianate, C,^„Op— G. 0-881(0).- Acid (III, B, 1), b. p, 186°. 
Diethylacetylacetone, Me.CO.C.EtrCO.Me.— Acid (III, B, l),b. p. 118° and 

die thy lace tone . 
boamyl Tiglate, C,^„Or— Acid (III, A, 2), m. p. 64-6°. 
Eflijl L«Tulinate, C,H„Or— G. 1 ■ 033(0) .—.4cid (III, B, 1), b. p. 239°. 
Dimethyl Maleate, C^A-— G- 1- 153(14).— Acid (in, A, 1), m. p. 130°. 
Hexyl Butyrate, C,oH„0,.— G. 0-883(0).— Acid (III, B, 1), b. p. 162-5°; 

Test 311. 
Dimethyl Meuconate, C,H,„0..— G. 1 ■ 136(4).— Acid (III, A, 1), m. p. 202°. 
Benzyl Acetate, Q^^fir—G. 1057(16-5).- Acid (III, B, 1), b, p. 118°; 

Test 311. 
Diethyl Ethyhnalooate, C,H„C,.— G. l-008'Vi(-— Acid (III, A. 1), m. p. 

111-6°. 
Diethyl MethylethyUnalonate, C,^„0..—G. 0-994(15).— Acid (HI, A, 1), 

m. p. 118'. 
Ethyl Caprylate, C„H„0,— G. 0-887(0).— Acid (III, B, 2), b. p. 237-5°. 
Dibutyl Carbonate, C^i.O,. — G. 0-941(0).- Acid, carbonic. 
Methyl Ethyl Succinate, C^„0,.— G. 1 -093(0).— Acid (III, A, 1), m. p. 

185°; Test 320. 
Ethyl o-Butyrylpropionate, C;H.,0,.— G. 0-988(0). 

" Heaitonate, C,H,.0^— Acid (III, A, I), m. p. 74°. 
n-Oetyl Acetate, C,A.O,.'-G. 0-885(0).— Acid (III, B, 1), b. p. 118°; 

Test 311. 
Mmethyl CitnwMiate, C^„0^— G. 1 - 121(15).- Acid (HI, A, 1), m. p. 80°. 
Phenyl Propionate, C,H,,0,.—G. 1-054(16).- Acid (III, B, 1), b. p. 140-r; 

Te|t 311. 
Methyl Itaconate, Cfl,„0..— G. 1- 140(14. 7).— Acid (III, B, 1), b. p. 161°. 
t Etiiyl Benioatt, <^„0f — Acid (III, A, 2), m. p. 121°; Teat 318. 



ze= by Google 



213-4 
213-5C. 



214 (th. i.) 
214 (th. i.) 



221 (th. i.) 

221 
231 S 



223 S 
222-5 
223-6 



225-30d. 

227-5 (th. i.) 

227-5 

227 -Sc. 



OENVS V, DIV. B. 

(OBDER I, SUBOBDER I.) 



MetbylPeUrgonato, C.fitfl^—G. 0-892(0).— Acid (HI, B,2), b. p. 253''-l"'. 
Diethyl Ethylenemalonate, C^,,0..— G. 1 -065(15).— Acid (III, A, 1), m. p. 
140°. 
DiethjH8opropylnialonftto,C,i^„0,-— O 0-997"/u.— Acid(III, A, 1), m. p. 

-Acid (in, A. 1), m. p. 99"; 

Ethyl HethylpiopyUcetoacetste, C.^i.O,.— G. 0-959(15).— CO, and methyl 

propyl acetone, 
p-Cregyl Acetate, C^^O^— G. 1-066V,.— Acid (III, B, 1), b. p. 118"; Test 

Ethyl Pyrotritarate (Uvate), C,H„0,— Acid (III, A, 2), m. p. 135°. 
DiaUyl Oxalate, C,H„0,.— G. 1-055(15-5).- Acid (III, A, 1), m. p. 99"; 

Teat 317. 
t Diethyl Succinate, C^i.Oj.— G. 1-072(0) .—Acid (III, A, 1), m. p. 185°; 

Teat 320. 
Isoamyl Isobutylacetate, C„H„Or — Acid (III, B, 2), b. p. 207 ■ 7° c. 
Ethyll8obutyUcetoacetate,C,^,0^—G. 0-951(17 ■ 5).— Cf.GeQus IV, B. 
" DiethyUcetoacetete, C,X»Oi-— Q- 0-974(20).— CO, and diethyl ace- 

Diethyl Funiarate, Cfi^fi,.—G. 1-063(10).— Acid (III, A, 2), sbl. 200°. 
Methyl Phenylacetate, CH„Or— G. 1-044(16).— Acid (III, A, 2), m. p. 



Djpropyl Oxalate, C^„0,.— G. 1<( 
■^ It 317. 



:ethyl 1 

76-5' 
Diethyl Propylmalonate, C|^„Oj.— G. 0-993(15).— Acid (III, A, 1), m. p. 

96*. 
Methyl a-Phenylpropionate, C,(H„Or— Acid (III, B, 2), b. p. 264°. 
Diethyl Methylisopropylmiaonate,C„H„Op— G. 0- 990(15) .-Acid (III, A, 

1), m. p. 124=. 
Ethyl o-Toluate, C,^„0,.— Acid (III, A, 2), m. p. 102°. 
IMethyl(maL)ft-D)methylsucciiMte, C,tH„0,.— G. 1-022(0).— Acid (III, A, 

1), m. p. 129°. 
Diethyl MethylpropyUnalonate, C„HaO,.— Acid (III, A, 1), m. p. 106°. 

AUylmalonate, C„Ji„Oj.— G. 1-014(15).— Acid (III, A, 1), m. p. 



Diethyl Diethyl 



i, C„H^,.— G. 0-992(15).- Acid (III, A, 1), m. p. 



Methyl Caprate, C„HaO:.— Acid QIl, A, 2), m. p. 31 -3° 
Diethyl Tartronate, C^„0,.— Acid (III, A, 1), m. p. I85°-7°. 

" BtnylsuccinaU, C,^„0..— G. 1 030(21).— Acid (HI, A, 1), m. pi. 
98°. 
Diethyl Maleate, C^B.A-— G- ^ -074(15).- Acid (UI, A, 1), m. p. 130'. 
■' Isobutylmalonate, C„H„0,.—G. 0-983(17).— Acid (III, A, 1), m. 
p. 107°. 
Dilsopropyl Piunarate, C,oH„0..— Acid (III, A, 2), sbl. 200°. 
Ethyl TrimetbyleneacBtoacetate, (^HuO,— G. 1070(15).— M. p. -f0°.— 

Acid(III, A,2),m. p. 119°. 
Ethyl m-Toluate, Cu,H„Or— Acid (III, A, 2J, m. p. 110-5°. 
" «^-Dioiybotyrate, C(H„0,.— Acid (III, A, 1), m. p- 74°-5°. 
" Pelargonate, C„H„0,.—G. 0-866(17-5). Acid (III, B, 1), b. p. 253°. 
" laoamyUcetoacetate,— C'f. Genus IV, A. 
[ Diethyl Itaconate, CH„0..— G. 1-050(15).- Acid (III, A, 1), m. p. 161°. 
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22S-3C. 

228-70. 
229 (th. i.) 



233-5 (th. i.) 
235 
235-6 



237-8 
23e-40 
238-6 



240 si. d. 
240 

239-11 



245 

245 

247 lo. 

247-30. 

247-9C. 



OENUS V, DIV. B. 

(order I, SUfiOBOIR I.) 



Methyl EthylphenylacetoU, C„H„Op— Acid (III, A, 2), m, p. 42°. 
Efliyl p-Toluate, C,^„0^— Acid (III, A, 2), m. p. 176''-7°. 
Methyl Methylethersalicylate, C^,„0,.~Acid (III, A, 2), ra. p. m-S". 
Dipropyl Malonate, C^„0..— G. 1-027(0),— Acid (in. A, 1), m. p. 132°. 
DUsounyl Corbonats, C„HsOr— G. 0-912(15).— Acid, carbonic. 
Diethyl Mewuoiuite, C;H,.Ot.— G. 1 -060(4). Acid (III, A, 1), m. p. 202°. 
Diisobutyl Oialite, C,»H„0^— G. 1-002(14).— Acid (III, A, 1), m. p. 99°: 

Test 317. 
EthylPhenylacetate,C,^„Or— 0.1086(16).— Acid(III,A,2),m.p.76-5°. 
Propyl BeniOBte, C,^^,.— G. 1032(16).— Acid (III, A, 2), m. p. lai"; 

Teat 312. 
AUyl Benioate, C,^,oO,— Acid (III, A, 2), m. p. 121"'; Teat 312. 
Ethyl Q-Phenylpropionate, C„H„0,.— Acid (III, B, 2), b. p. 264'*. 
Diethyl Qtraconate, C,H,A-— G- 1047{15).— Acid (III, A, 1), m. p. SO". 
Ethyl a-Ozycaprylate, C,oE^Op— Acid (III, A, 2), m. p. 89-5°. 
Diethyl ((uin.)B-IMinethylMcdiiate, C,^„0,.— G. 1-013(0).— Acid {HI, A, 

2), m. p. 195°. 
Methyl a-Methylhydrodnuamate, C„H,.Or— Acid (III, A, 2), m. p. 37°. 
Diethyl BuIylm«lonate,C„H^O,.—G. 0-988{ 15).— Acid{IH, A, l),m.p.76°. 
Ethyl MethylathenalicyUte, C,tH,^,.— Acid (III, A, 2), m. p. 98-5°. 
" DipiopylacetoaceUte, C„^Op— G. 0-959'/,.— (X), and dipropyl- 



Diethyl GlutaraU, C;H,.0..— G. 1-025(21).- Acid (III, A, 1), m. p. 97-5°. 

GliitKoiute, C^„0,.— Acid (III, A, 1), m. p. 132°. 
Ethylin-TolylacetaIe,C„H,.0^— G. 1-018(17-5).- Acid(III,A,2),m.p.61°. 
Diethyl Isopropylsucunate, C„HmO,.— Acid (III, A, 1), m. p. 117°. 
Methyl HydrodiiiuuiMte, C,^„0].— G. 1-047(0).— Acid (III, A, 2), m. p. 

48-7°. 
Ethyl p-TolyUcetate, C„H,,0^— Acid (III, A, 2), m. p. 91°. 
" Cuminate, C,^„0^ -Acid (III, A, 2), m. p. 116-5°. 
Diethyl Diglycollate, C J^O,^- Acid (III, A, 1), m. p. 148°. 

DiaUylmalonate, C,^„0.. — Q. 0-996"/,, —Acid (IIL A, 1), 

m. p. 133°. 
Ethyl DiaUyUcet(»cettte,CuH„0,— G. 0-948"/i7-i.— CO, and diaUyl ace- 
Ethyl J 3-DlmethylbeiuDate, C„Hi,0,.— Acid (III, A, 2), m. p. 166°. 
Diethyl IiounytiiMloiiate, C^H^^— ^f^><l (HI. ^r 1). m- P- 93°. 
Dibutyl OxaUte, €,^,,0^—0. 1 -010(0).- Acid (III, A, 1), m. p. 99°; Test 

317 
Ethyl Caprate, C„H„0,.— G. 0-862.— Acid (III, A, 2), m. p. 31-3°. 
Methyl Ethyletherulicykite, C„H„Or— Acid (III, A, 2), ra. p. 19-4°. 
Diethyl Adipale, C„H„0,.— Acid (III, A. 2), m. p. 153° c. 
Diiiopropyl Succinate, C,fi,fi,.—G. 1 019(0).— Acid (III, A, 1), m. p. 185°; 

Teat 320. 
Butyl Benioate, C,,U,fi^—G. 1-000(20).— Acid (III, A, 2), m. p. 121°; 

Test 312. 
Ethyl Hydrodnnamate, C,,H„0,.— G. 1 034(0).— Acid (III, A, 2), m. p. 

48-7«. 
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GENUS V, DIV. B. 

(order I; 



BoUios- 



250-3 
261- 5c. 



1i65o. 
265-7 



276d. 
278M. 



Methyl 0nd«cylenate, C„H„0,.— Acid (III, A, 2), m. p, 24-5°. 
DuUlyl Succinate, C,^„0..— Acid (III, A, 1), m. p. ISS"; Test 320. 
Dipropyl Succinate, C,^„Oj.— G. 1016(4).— Acid (III, A, 1), m. p. 185"*; 

Test 320. 
Diethyl PentamethjlenedicwtKHitite, C,,H,,0,-— Acid (III, A, 2), m. p. 

159 '-60°. 
Ethyl EthyletherwOicylflU, C,,H,,Or— G. 1-101.— Acid (III, A, 2), m. p. 

19-4°. 
EthylDii8obutylaceto«cetate,C,.Hj,0,.— 0.0-947(10).— CO, and diisobutyl 

acetone. 
Dibutyl Halonate, C„HmO,.— G. 1 005(0).— Acid (III, A, 1), m. p. 132°. 
Diethyl i-Malato, CM,fi^—G. 1124"/,.- Acid (III, A, 1), m. p. 1330; 

Test 314. 
Ethyl Benioylformate, C,oH„0,.— G. l-121(17-5).— Acid (III, A, 1), m. p. 

Ethyl Undecylenate, C„HaOp—G. 0- 883(15).— Acid (III, A, 2), m. p. 24-5°. 
laounyl Benioate, C,^„Or— 0. 1 004(0).— Acid (III, A, 2), m. p. 121°; 

Test 312. 
Ethyl m-Ethozybenzoate, C„H„Or— G. 1 -088(0).— Acid (III, A, 2), m. p. 



Dimethyl Camphorato, C,AoO,.— G. 1 -075"/,.— Acid (III, A, 2), m. p. 

ISO-T'c. 
DiiBobutyl Succinate, C,^„0,.—G. 0- 974(15),— Acid (III, A, I), m. p. 185*; 

Test 320. 
Isoamyl Orthoformate, C,^„0,.— O. 0-864(23).- Acid (III, B, 1), b. p. 

100-8°; Teat 315. 
Ethyl Uurate, C„H„Or— G. -867(19).- Acid (III, A, 2), m. p. 43 ■ 6°. 

" Anisate, C,^,,©,— Acid (III, A, 2), m. p. 184-2°. 
Isoamyl Salicylate, C,AiO>>— Cf< Geoua IV, B; Teet 319. 
Trimethyl Aconltate, C^,^^— Acid (III, A, 1), m. p. 191". 
tEthyl Cinnamate, CnH,^,.— G. 1 -066(0).- Acid (III, A, 2), m. p. 133°; 

Test 313. 
n-Heiyl Benioate, C„H„Or— <3. 0-999(17).— Add (in. A, 2), m. p. 121' 

Test 312. 



Triethyl Aconitote, CuH„0,.— G. 1 -074(14).- Acid (HI, A, 1), m. p. 191°. 
Ethyl Camphocarbonate, C,J(bO,.— G. I -056"/..- Acid (lU, A, 2), m. p. 

128°. 
Triethyl Ethenyltricarbonate, C,H„Or— G. 1-095"/,-— Add (III, A, 1), 

m. p. 159° A. 
DiethyI[+]Tartfate, C^i.O,.— G, 1-206(20).— Add (III, A, 1), m. p. IBS'; 

Test 314. 
Dimethyl Phthalato, C,^„0,.— Acid (III, A, 2), m. p. 184°; Test 318-1. 
Diethyl Suberate, C,^„0,.— G. 0-985(15).- Acid (UI, A, 2), m. p. 140°. 
Carbopyrotritarate, C,^„0,p— Acid (III, A, 2), m. p. 230°-l°. 

" iBophthaUte, C,,H,,0,.— Acid (III, A, 2), m. p. a. 300°; Tert 

318-2. 
Diethyl Camphorate, C„H„0,.— G. 1 -029(16).— Acid (III, A. 2), m. p. 
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295-305 

305 
307-8 

308 
308-9 



0ENU8 V, Dtr. a. 

(OBSEB I, aUBORIiKR 1.) 



Methyl ^-Benzojlpro^ootte, C„H,^p— Add (UI, A, 2), m. p. 116". 
Diethyl Azelate, C„H«0,.— G. OMl"/,.— Acid (lU, A, 2), m. p. 106". 



Ethyl HyriBtate, C„H„Or— Acid (in, A, 2), m. p. 53>8°. 

Diisoamyl Succinate, C„H„0,.— G. 0-96 1(13) .—Acid (m. A, 1), m. p. 

185°; Test 320. 
Triethyl TricarballyUte, C,^0,.— Acid (III, A, 1), m. p. 166°. 
Octyl Beo2Mte, C,iHaOp— Acid (III, A, 2), m. p. l^Il"; Teat 312. 
t Diethyl Sebacste, C,.H«0..—G. 0-965(16).— Acid (III, A, 2), m, p. \Z!C. 
Methyl o-Phenylbenzoate, C„H„0,.— Acid (lU, A, 2), ni. p. IIC-I'. 
Ethyl i9-Haphthoate, C,^,iO^— Acid (III, A, 2), t j. p. 184° c. 

' ' a-Haphthoate, C„H„Op— Acid (III, A, 2), m. p. 160°. 

' ' Diheptylacetate, C,^„Op— Acid (III, A, 2), m. p. 26''-7*'- 
Methyl p-Oxyphenylacetate, CAoO,.— G. 1 ■ 195V*-— Acid (HI, A, X), m. p, 

Etbvl o-Phenylbenioate, C, A.Oi-— Acid (HI, A, 2), m. p. llO'-l". 
Beniyl Bewoate, C,.H„0^— G. 1 ■ 114(18. 5°).— Acid (III, A, 2), m. p. 121"; 

Test 312. 
Methyl PhenylethersaUeyhtle, CnH„0,.— Acid (PI, A, 2), m. p. 113°. 
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CHAPTER VUL 

GENUS VI. ACID ANHYDRIDES AND LACTONES 

OF 

SUBORDER I, ORDER I. 
(Colorlesa Compounds of Carbon, Hydrogen, and Oxygen.) 



To this genus belong all species of the suborder, which, while not attacked 
rapidly enough by cold alkali to give Tests III or IV, yield a saponification equiva- 
lent of less than 600 in Test V, and form the sodium salt of an acid as their sole 
otganio saponification product. No independent Generic Test Vl exists, the claim 
of any species to membership in the genus being settled by the outcome of the exam- 
ination of the reaction products obtained in Test V (p. 111). 

The number of important species described under Genus VI is smaller than for any 
other genua in Order 1. It has already been mentioned elsewhere that many of the 
umpl^ and more important anhydrides; like acetic, benzoic, and succinic, and phthalid, 
are sufficiently reactive towards either cold decinormal or normal alkali to be entitled to 
positions with the acids or phenols. The number of species which might otherwise have 
established a valid claim for admission to the genus has been still further diminished by 
the difficulties that lay in the way of procuring pure preparations of representative types 
tor direct examination, and the utter impossibility of drawing safe conclusions, a priori, 
as to the behavior of many of them towards alkali from the vague or conflicting statements 
that may be gleaned from a study of their literature. These unavoidable omissions, which 
can only be remedied by later investigations, consist almost exclusively of rare and unim- 
portant compounds. The fact that Genus VI is a skeleton genus to a greater extent 
than most others, has, therefore, little practical ngnificance, except to the investigator 
in a few special fields. 

128 
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COLORLESS COMPOUNDS CONTAINING C, H, AND (3UB0HDER I OF ORDER I]. 

GENUS VI, ACID ANHYDEIDES AND LACTONES 

DmSION A,— SOLID ACID ANHYDRIDES AND LACTONES WIHCH 
DO NOT NEUTRALIZE COLD SODIUM HYDROXIDE SOLUTIONS 
READILY ENOUGH TO GIVE TESTS III OR IV, 2. 



•"ST" 



ACID AHHYDRIDES AHD LACTOITES.— Coloiien aad Solid. 



86-7 
102-5 



128-30 

134 
lGO-61 



l(«lilotic Anhyd., o-0.(.CjH4.C^..C0.).— B. p. 272°.— Odor like vanilla grass or 
Tonka beani — S, c, aq,; d. s, h. aq.; e. s. CHCU — Boiled w. alkali gives 
melilotic ac., m. p. 82°-3°.^Br, subetitutea in CS, hoI. giving oompound 
w. m. p. 106* (pr. tr. CHCl,). 

3-lletiioethrIoI(3')-lieptuion(6)-oLd(i, 3'),C^^flf.—B. p. 330°. — (An oxid. 

Kroduct of pinene, ete.)- — Cryet. v. e. fr. h. aq.; s. aq.; v. s. CHCI,; much 
ee a. eth. — Sodium hydroxide and Br added to aq. sol. give CBr4. — Neut. 
equiv. 184. 
Palmitic Anhyd., (C,^„0),.0. 

-f Coumaiin, o-O(.C^,.CA-C0.). — Fragrant odor like vanilla grass or Tonkft 
beanl — B. p. 290''-0-5 . — Aim. i. c. aq.; s. h. aq.; e. s. ale. or eth. — Does 



has a peculii 

m. p. 106°.) 
Stearic Antayd., (€,^,,0)^0. 
t PhthaUd. 0-O(.CH^C,d',.C0.).— B. p. 290° (th. i.).— Ndl. fr. h. aq.; v. d. a. o. . 

aq.; e. a. ale— Alkaline KMnO, gives phthalic acid (Teat 318-1) eamly. — 

Test V gives o-Oxymethyl benzoic ac. (Ill, A, 2), m. p. 120°.— {Finely 

powdered dissolves after shaking 1-2 min. in Test IV-2, and so properiy 

belongs in Genus IV.Jl 
Glycolid, C,H,0,.— Lft. tr. ale, d. s. c. ale. or eth.; v. s. acetone.— Protracted 

boiling w. aq, gives glycollic ac. 



Lactid, CiHgO,. — Cryst. fr. h. ale, aim. i. c. aq. — Boiled w. aq. nves lac^C ac.— 

(C?. dTnus ill, A, 2.) 
GlycoUic Anhyd.— Powd. i. aq.— (Cf. Genus III, A, 2.) 
Benzoin.— Slightly attacked in Teat V.— (Cf. Ketones, VII, A.) 
Saccharin, C^oOr— Pr- of bitter taste. 100 pt, aq. at 15° dissolve 13 pt.— Opt. 
act. [ + ] ; saJtfl however [ - ].— Ether pxtracts tr. strongly alk. sol. in Na,CO,. — 
Aq. sol. boiled w. CaCO, gives soluble uncryst. Ca saccharate.— ^ives Test 
8011 
Santonin, C,,H|,0,.— Cr3'st.,8. in 5000 pt. c, or 250 pt. h. aq.; a. c. ale. ; d 
c. s. CHCli.— Opt. act.— €ryst. rapidly turn _ycllo ' ' ~ 
litmus.— Alcoholic KOH colors red I — Warmmg w. alkali gives santonic ac. 
t Caotharidin, C,gH,,0,. — Well-fonned ciyst., aim. i. c. or h. aq.; v. d, s. ale, 
or eth. — Ale. sol. placed on skin quickly produces painless blisterel — 2 pt. 
heated at 100° for 15 min. w. 3 pt, phenvlhydrazine hydrochloride, 4-5 pt. 
NaAc. and 30 pt. aq. gives a hydraKonehydratc cryst. fr. ale. w. m. p. 194°c, 
— t Test V gives sodium canthftridate. The cantharidin may be recovered 
unchanged by boiling the cantharidate sol. tor a tew minutes after acidifi- 
cation w. dil. HjSO,; the cantharidic ac. in the heating loses water and gives 
i. cantharidin, which precipitates out. 

_ 
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GENUS VI, DIV. A. 

(order I, BCBORDBR I.) 



Haltiui-po 



ACID AHHYDSIDES AUD LACTONES.- Colorless and Solid. 



220-1 
223-4 

334-5 



Camphoric Anhyd.— B. p. 91°.— (Cf. Genus III, A, 2.) 

XJmbelliferMift, CH.O,.- (Cf. Genua IV, A).— Odor when warm, fragrant, like 

dm. i. ale. or eth., a. h. glacial a«etio 
:. HjSO, shows blue fluorescence, but 
trace of nitric acid is added. — Warmed 



Biphthalyl, C,^A.- 



becomes transiently emerald-green if a 1 
w. KOH sol. givea diphthalytaldehydic 
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COLORLESS O0MPOTJNII8 CONTAINING C, H, AND O [SUBORDER I OF ORDER I.} 

GENUS VI, ACID ANHYDRIDES AND LACTONES. 



DIVISION B,— LIQUID ACID ANHYDRIDES AND lACTONES WHICH 
DO NOT NEUTRALIZE COLD DECINORMAL SODIUM HYDROX- 
IDE READILY ENOUGH TO TITRATE LIKE SPECIES OF 

GENUS in. 



^""iS'jr" 



ACID AHHYDSIDES AND LACTOIIES.— Cdorless and Liquid. 



m (th. i.) 
254-5 



I li-2 pt. 

r-ButyroUctOiie,OC.(CHJ,.CO.).— G. 1-129"/,.— Misc. w. aq.; separated fr. 

cone. sol. by KIcO..— Volat. w. at.— Reduces anunon. AgNO,.— " BoUed 

5 min. w. n/„ NaOH ia only j converted into salt of acid," — Oxid. by 

CrO, to succinic ac. (Test 320). 
a-MBthyl-r-valerolactone, 0{.CHM«.(CHO^CO.).-5. 20-26 pt. aq.; eat. aoL 

t^ecomes turbid on wanning, but dean at 80°. — Acid v. unstable. 
r-lBocaprolactone, 0(.CMe^C^,.CO.>.— M. p. T'S'.—G. I-OIS'*"/.-— S. in 

2 pt. c. aq . ; sat. sol. becomes turbid on warming, but clears at 80°. — KjCO, 

separates lactone fr. cone. aq. sol. — Free ac. crvst. but unstable, eepecially- 

on warming. — Ag salt ppt. cryst. in flat ndl. fr. n. aq. 
Counulin, 0(.(CH),.CO.).— O. 1-20D'*''/,. — Agreeable coumarine-like odorl— 

M. p. +5°. — Mine, w, aq. but separated fr. sol. by KJXt,. — Aq. sol. neutraJr 

even after warming.^ — Neutralizes n/,, NbOH very slowly, giving yellow 

sol, — Neutralized and then boiled w. x's alkali gives crotonic aldehyde (odor), 
t r-Valerolaetone, 0(.(CH,)j.CO.).— G. 1057"/..— Sapon. Eg. 100.— Misc. w. 

aq. — Ppt'd from the cone, neutral aq. sol. by K,CO,. — Half converted into 

salt of acid after 7 min. boiling w. equivalent quantity n/^ NaOH; pro* 

tracted boiling w. aq. gives oiOv 6'6% acid. — Ac. very unstable. Its Ag 

salt (AgC,H,OJ, large triclin. ndl. fr. b. aq, 
i8-L»Tulinic Anhyd., C^.O^— G. 1-108(0°).— V. a. aq.—Hydrolyzed v. slowly 

and incompletely by b. aq. — Dec. by c. Ba(OH)] sol. to hevulinjo ac. in 

12 hours. 
ValeriMiic Anhyd., (CAO)i-0-— G. 0-929"'/,.— "Slowlv hydrolyzed by bt«l- 

ing aq." — Vapor produces coughing. When fresh has apple-like odor. — 

Sapon. equiv. 93. — Cf. Genus III, B, 2. 
o-Ethyl-r-hutyrolactone, 0(.CH„CHi.CHEt.CO.).— G. I OSSCie").— S. in 10-11 pt. 

c. aq.. sol. becoming cloudy on heating; e. s. ale. or eth. — Separated fr. 

aq. sol. by K]COj. — Boiling w. alkali giv'es salt of sirupy soluble ac. 
a-EthyWalerolactone, 0(.HCMe.CH^CHEtCO.).— G. 0-902(1Q°).— Rather d. s. 

aq.; aq. sol. sat. at 0° becomes turbid at 90°.— Ac, unknown.— Still liq. 



-Ac unknown. — Still 



HEnantiiolactone, 0(.HCPr.CH,.CH,.CO.). — V.d.s 

liq. at - 18". 
r-Ethyl-J-^aprotactone, 0(.HCMe.HCEtCH^CHr CO.).— G.1080'%.^StiU liquid 

at -20°.— Misc. ale. or eth.; s. 28 pt. aq.— Feeble aromatic odor, — 

Aq. sol. at first neutral, but a Uttle acid forms after 24 hours in cold w. aq. 

— Ac. uDfltable liq. 
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GENUS VI, DIV. B. 

(OHDEB I, StIVORDEB L) 



°°"(c'^'°' AaD ARHYDRIDES AHD LACTOIIES.— Colorle« and Liquid. 

iMnthylic Anhyd., iCfi,fl)fi.—G. 0-932(21'').— Neutral reaction.— W. cone 
NH,UH eoliaiSes at once to imide, which recryat. fr. b. aq. melta at 95°. — 
Saponification gives acid, b. p. 223°, neut. equiv. 121. 

Melilotic AnhTd., o-0(.CaH,-CA-CO.). — Odor like sweet aata or Tonka bean) 
— M. p. 25°.— a. V, A. 

CaprylicAnIiyd.,(C^,0)jO. — Odor very disagreeable. — Neutml. — Not at- 
tacked by boiling or distjlling w. aq.; though a little acid forma upon long 
exposure to moisture. — Teat V gives caprylic ac. (cf. Ill, B, 2), b. p. 237'5°. 



zee b, Google 



CHAPTER DC 
GENUS VI!. KETONES 



SUBORDER 1, ORDER I. 
(Colorless Compounds of Carbon, Hydrogen, and Oxygen.) 



This genus includea all species of the Suborder containing the carbonyl radical that 
have not been described in the earlier genera. These species, with some exceptions, are 
recognized by their behavior towards phenylbydrazine or hydroxylamine in Test VII. 
The few that escape recognition by this test will at first appear to belong to Genus IX, 
in which they receive mention in connection with a reference to the position in Genus VII 
where they are described. 

GENERIC TEST VH. 

IF THE COHPOUHD TO BE EXAHinED IS A SOLID HAVIITG A MEITIITG-POINT ABOVE 
S0°, EUPLOY PROCEDURE 1 OF THE TEST ONLY. IF IT IS A UQUID.OR A SOUD 
WITH A MELTIHG-POIHT NOT HIGHER THAU SO', USE PROCEDTrRE 2 OHLY. 

PROCEDURE 1. 
(The Teat with Hydroxylamine.) 
Fit two dry six-inch test-tubes with perforated rubber stoppers, through each 
of which a meter length of glass gas delivery-tubing 7-8 mm. in internal diameter 
has been inserted. In the first tube place 0.04-0.06 gnn. of the powdered sub- 
stance, 0.5 cc. of a hydroxylamine hydrochloride solution,* and 2 cc. of the 
alcoholic sodium hydroxide solution described below. Charge the second tube, 
which is to be used for a blank experiment, in the same manner, except that 0.5 cc, 
of 25 per cent alcohol is to be substituted for the hydroxylamine solution. Support 
both tubes by clamps in vertical positions so that their lower extremities may be 
heated by immersion in the bath represented in Fig. 4 on page 152, which is at a 
temperature of 100°, or in a beaker nearly filled with water already boilingi. Allow 
the solutions to boil up briskly for at least five minutes. Then cool; dilute each 
with 10 cc, of cold water, and shake mgorously to precipitate out any substances 
insoluble in dilute aqueous alkali. Filter through double wetted filters, repeating 
if necessary until clear filtrates are obi^ned. Add one drop of phenolphthaJeln 
to each filtrate, and then dilute hydrochloric acid, drop by drop, until the red color 
is just discharged. Again close the mouth of each tube and shake vigorously. 
Note whether the solutions remain clear, become turbid or opaque, or give pre- 
cipitates. 

•The Reagents for Test VH (i). — The hydroxylamine hydrochloride solulion is made by 
disaolving 7.25 gnns. of the purest commercial salt in a mixture of 9 cc. of water, and diluting 
to 35 cc. with strong alcohol. 

The aoda sotuti/yn ia made by diaaolving 10 grma. of the purest sodium hydroxide in 20 cc. 
of hot dietilled wa(«r, and then diluting to 140 cc. with strong or absolute alcohol. 8mall 
quantities of both solutions should be kept in stock in laboratories where tests are often made. 
The hydroxylamine solution may be preserved for some months, at least, without seriously 
deteriorating In atreo^h. The soda solution will soon become strongly colored on kee[nng 
unless it is prepared with unusually pure alcohol. 
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134 KETONES. 

If the solution from the tube to which hydroxylamine was added ^ves a pre- 
cipitate, or becomes opaque aft«r ueutralization with acid and shaking, while the 
solution in the blank experiment remains clear, or only becomes opalescent or slightly 
turbid, the compound under examination is to be sought in the tables of Genus VII. 
The precipitate in this case consists of an oxime which is soluble in alkah, but not 
in a neutral aqueous solution. A majority of the oximes which are precipitated 
in this test — though there are many exceptions to the rule — dissolve in an excess 
of cold dilute hydrochloric acid to clear solutions, from which they may be again 
precipitated by neutralization and shaking. 

PROCEDURE 2. 
(The Test with nienylhydrazioe.) 

If the unktwvm compound is readily solvble in icater, dissolve one drop in 
2 cc. of cold water in a dry six-inch testr-tube lS-20 mm. in diameter, and add four 
drops of a phenylhydrazine solution prepared by the method described below,* 
// the compound is not solvUe in water, substitute for the latter 2 cc. of dUute alcohol 
(one volume of strong alcohol to two volumes of water). It is not necessary 
in this case that the substance should dissolve visibly. Suspending the testr-tube 
by its lip between the thumb and forefinger, sway it from side to side with a slow 
pendulum motion (one or two swings a second) for at least a minute. Vigorous 
shaking might spoil the test by breaking up a difficultly soluble substance into 
minute droplets and forming an opaque emulsion. 

If the solution remains clear, stopper the tube very loosely with a clean cork, 
and stand it upright in a beaker containing a layer of water 2-3 cm. deep. Have 
the water gently boiling at the moment when the tube is introduced, and continue 
to heat at 100° for five minutes. The water in the beaker should not boil actively 
during this period, for the steam arising then heats the side walls of the test-tube 
to such an extent that the loss of alcohol by evaporation may become too impor- 
tant a factor in the final result, and violent bumping of the mixture may cause emul- 
sification of the original mixture. Whenever this test in hot solution has to be 
applied, a blank experiment must be made at the same time, using the same quan- 
tities of the substance and solvent, but omitting the phenylhydrazine. 

If the solution still remains clear after five minutes' heating, remove it from 
the water-bath, and, after allowing it to stand twenty-five to thirty seconds, care- 
fully observe its degree of transparency and its color, (The delay in making thb 
oljservation is mainly to permit suspended drops of unchanged substance to settle 
out. The appearance of a precipitate or opacity after thirty seconds may be caused 
by the separation of the original substance from its supersaturated solution, and is 
without significance.) To test for opacity, hold the test-tube in front of, and in 
actual contact with, a piece of white paper on which a smell cross has been drawn 
in lines 1 mm. in width in black ink. If the cross can not be seen through the 
solution when the position of the tcst-tut>e is slightly changed, the solution is to be 
considered "opaque." 

*[The Phenylhydrazine Reagent for Test VII (z).-— Mix 0.3 of glacUl acetic acid with 
7.0 cc. of cold water. To the mixture add 2 cc. of light-colored phenylhydrazine. The clear 
solution, if not exposed to direct sunlight, will remain in good condition for four or five days, 
but tiien becomes strongly colored and should be thrown away.] 
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KETONES, 135 

Any compound io which Test VU-2 has been applied is prohably a ketone: 

(a) If an "opaque" solution is obtained on treating it with phenylhydrazine 
in the cold by the method of the first paragraph. 

(b) If an "opaque" solution is obtained during the five minutes' heating 
described in the second paragraph, or within thirty seconds after its removal from 
the bath, provided the solution in the corresponding blank experiment remains 
clear, or nearly so. 

(c) If both solutions mentioned in (b) become "opaque" after heating, but 
the solution of the blank lest remains unchanged in color, while the suspended 
matter in the solution containing phenylhydrazine assumes a much deeper yellow 
color. 

Observatioas on Generic Test VII. 

In using Procedure 2 of this test the analyst should never lose sight of the 
danger that exists of mistaking an alcohol or hydrocarbon containing traces of 
aldehydic impurities for a ketone; for aldehydes yield insoluble phenylhydrazones, 
and give opaque solutions under the test conditions, quite as easily and uniformly 
as the species of Genus VII. 

A contamination with aldehyde that is barely sufficient to produce a very faint 
pink coloration with the fuchsine reagent in Test I, may cause a pronounced tur- 
bidity in the test with phenylhydrazine. Conclusions as to the ketonic character 
of a substance of doubtful homogeneity which reacts slightly with the fuchsine 
reagent, can not, therefore, be safely drawn from Test VII-2. It is necessary 
that such bodies shall first be purified with every possible care. 

Of the two procedures 1 and 2, neither one can be trusted for the recognition 
of ketones belonging to the group for which its alternative is prescribed in the 
"generic test; " though it is true that most solid species do show a ketonic behavior 
in Procedure 2, and that very many liquid ketones, which it is directed shall be 
examined by Procedure 2, would also react as ketones when tested by Procedure 1, 

Both reactions, in the form recommended, fail in certain special cases. Thus 
they are not given by aromatic ketones having ^wo alkyl radicals substituting in 
the ortho position to the earbonyl group; or by the fatty ketones (CnH,n+[),CO., 
in which "n" is 9 or a higher number, though still given by caprone {G^i^^CO.* 
The liquid aliphatic ketones which are soluble in water are, in general, readily rec- 
ognized by Procedure 2, but not by Procedure 1. 

In explanation of the numerous rather arbitrary conditions imposed in these 
procedures, it should be said that the testa as they stand are the result of informa- 
tion obtained from a study of the behavior of about one hundred purified and typical 
species of Genera VII, VIII, and IX towards hydroxylamine and phenylhydrazine 
under a great variety of carefully controlled conditions. By lengthening the period 
of heating with the reagents, and by other devices, the number of ketones calling 
for mention in the tables of Genus IX might have been somewhat reduced, and a 
slight gain made in the direction of simplicity of classification; but this advantage 
would have been more than offset by the increased length or experimental difficulty 
of the operations necessitated. 
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COLORLESS COMPOUNDS CONTAINING C, H, AND [SUBORDER I OF ORDER I) 

GENUS VII, KETONES. 



DIVISION A,— SOLID KETONES. 



"-.'K-'" 


BoUi^^t 


EETOHES.— Colorless and Solid. 


20-S 


202 


(When melted, often refuses to solidify unless a crvBtal is 
added.)— Sol. in Teat VII-2 becomes opaque and gives 
yellowish-white ppt. after 30 Becond'J in the cold. Color- 


















reaction 701 is quite characteristic— Identify by Test 712! 


2ft-fl-5 


306 












48''-9°) upon contact w. a cryst.-J of the letter substaoce. 


27 


215 


Methyl BMWyl Ketone, Me.CO.CH-.Pli.—Conbinea easily w. 

evolution of heat and separation of aq., giving a hydra- 
zone, Ift. fr. Igr.. .n. p. 83V "i.e * 






27 


273-5 


p-Propionylanisol, ELCO.C^.OMe.— KMnO, oxid. to anUic ac. 
-^. p. of oxlme. 67=. 


23 


198-5 


Btantly in the cold in CS, aol.; the addition product cryst. 
fr. ale. w. m. p. 88'-9*.— Sol. in Test Vn-2 becomes 














opaque and yellow after 3 min. heating. 


28 


263 


Methyl Undecyl Ketone, Me.CO.C„H^— G. 0-829(28='). 


30 




p-Propionylphenetol, EtCO.C^.OEt— Oxime, m. p. 97". 


30 


264c. 


Diheiyl Ketone, (C^,)f CO.— G. 0.825 (30°).— V. s. idc. or 


33-9 


330-6C. 


Dibeniyl Ketone, (C,H,),.CO.— Test 702 gives benzoic ac.— 
M, p. oxime, 119-6°. 


33-4 


205-6(100 mm.) 


TetrtdecMione(i),Me.CO.C,^,r— Teat 702 gives lauric and 


36 


318c. 


Phenyl p-Xylyl Ketone, PtCO-CA-Me^— V. s. ale. or eth.— 
Stable towards oxid. agents.— Warming w. cone. H^, 










splits off benzoic ac. (Test 312.) 


33 


196 


Campbenylon, C,H,,:CO. — Strong camphor odor. — Forms 
oxime, ndl. fr. etK., m. p. lOa^-e". 






39 


294 


Methyl Tridecyl Ketone, Me.CO.C,^,^— G. 0-818 (39»). Gives 


39 


229d. 


Furiwakcetone, C.H.O.CH : CH.CO.Me.— Sol. in acetylohlo- 


40 


178 


DiheptylKetone, (C,H,,)^CO.— Ndl, fr. ale— Probably does 
not give a very satisfactory ketone reaction in Test VlI-1. 






40 


244 


Test 905-3, gives phthaUc ac. (Test 318-1).— M. p. of 










oxime 146°. 


41-2 


260-2 (th. i.) 


Benzalscetone,Me.CO.CH:CE.Ph.— Thick tbl. e. a. ale. or 
eth.— S. in cone. H^. w. orange color.— Dibromide melts 
at 124<'-5''.— Oxime melts at 115°.— Forma NaHSO, comp. 
eaaly. 


42 




Vinyl Phenyl Ketone, C^,.CO.Ph.— Ndl. v. s. ale. or eth.— 
NaHSO, comp. forma slowly. 






42-3 




p-Tolyl Hexyl Ketone, C,H;.CO.Cja.r— Oxime is an oU. 
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OENUS VII, DIV. A. 

(order 1, SUltORIlUR ^) 



UdUutDolot 



Boilics-poiDt 



3lOo. 
319-20 
306c- 



266 (110 nm 
345-8 



KETOHBS.— Colorless and 3oUd. 



Hezadecaiione(3), He.CO.C„H^ — Teat 702 pvea myriaUo and 

DiacetrlmewtyUne, HerC^(CO.H«}r— Pr. fr. Igr. 

Methyl Quindecyl Ketone, He.CO.C, At- 

t Benzophenone, PVCO.— Rhombic pr., \. aq. ; e. a. ale. or eth 

— Sodium gives an intensely dark blue compound when 

gently heated w. the fused ketone I Identify by Teat 714 1 
Propyl Naphthyl Ketone, Pr,CO.C»H,.— S. ale.— Osime m. p. 

89°.— M. p. picrate 68°-9°. 
Octadecaiione(3), Ci,H„.CO.He. — Gives oximc. 
^ Hethyl Raphthyl Ketone, He.CO.C,^,.~Ndl. fr. Igr.— 

Oxime, m. p. 142°-3°. — Dibrom.-derivative, fr. CS,, m. p. 

101°. 
Hcthyl Heptadecyl Ketone, He.CO.C,^„. — Givea oxime. 
Benzyl Naphthyl Ketone, C,HrCO.C,tH,.— lU. fr. alo., e. «. 

ale. or eth. 
t Beniylideneacelopbenoiie, Ph.CH:CH.CO.Ph.— Pale ^Uow- 

iah rhombic pr., a. ale, e. a. eth. — Gives iaomeno solid 

oximes.— Heated w. HQ (sp. gr. 1 ' 12) at 200° pvea benz- 

aldebyde and acetophenone. 
t Dinonjl Ketone, (C^„)rCO. — Pearly Ut. fr. ale— [Thja, 

and the other symmetrical aliphatic ketones higher in 

the series, do not give Test VII-1 satisfactorily, because 

their oximes are not readily soluble in alkali.] 
m-Hetbylhydrindone, C,^,„0.— Long ndl. fr. Igr. 
Phenyl Pentadecyl Ketone, CaH^O.^V. d. a. c. alo.; a. eth. 
t p-Phenyl Tolvl Ketone, Pta.CO.C,H~— (M. p. of dimorphous 

hexagontd fonn is 55°.) — S. c. ale.; e. a. eth. — Oxid. b^ 

CrO, mixture to p-benzoyl-benzoio ac. — Gives isomeno 

solid oximes, m. p. 153''-4' and 115''-6'.— Heated w. 

soda-lime at 300° gives benzene (Teat 913)^ and p-totuio ae. 
p-Tolyl Pentadecyl Kettme, CoHuO. 
DesoiybenzDln, Ph.CO.CHrPh.— TbI. d. b. h. aq.; e. B. C. ale. 

or eth.— Easily attacked by HNO, or bz.— Oxime.ndl. fr. 

ale, m. p. 98*. 
j9-Hydrindone, C^HgO.- E. s. ale. or eth.— dime, ndl. fr. 

dil. ale, m. p. 155°. — M. p. of phenylhydrazoue 120". — 

Oxid. by KMnO, gives homophthalic ac. 
1, S-Dimethyl-3, 4-diaeetylfurfuran, Ci|^„Oj. — Fine rilky ndl. 

fr. h. aq., w. peculiar faint aromatic odor when warmed. — 

S. in eonc. H,SO, and ppt'd unchanged by aq.. 
p-Methylhydrindone, C,^,„0.— Ndl. fr. Igr., e. s. ale. or eth. 
p-Tolyl Heptadecyl Ketone, C^rCO.C,,H,p— V. d. s. e. ale 

—Oxid. by Test 905-3 givea p-tolmc ac. ', 

Methyl CinnamenylTinirl Ketone, C,AtO. — Ithombic plates 

fr. eth.; e. s. ale. Color soon chsn^ to light yellow, — 

Oxime, m. p. 153°. — Adds Brj easily m ethereal sol., giving 

dibromide of m. p. 173'5''. 



Bauylacetophenone, C^^CH..CO.Ph.— V. h. ale. or eth.— Oxid. 

by Test 905-1 gives benzoic ac. (Test 312).— Br aubsUtut«a 

easily. — Oxime, m. p. 87°, v. a. ale. 
Methyl s-Duryl Ketone, Me,.C^CO.Me. — Pearly 1ft. 
a-Phenyl Raphthyl Ketone, Pli.CO.C,oHp— S. 41 pt. alo. at 12". 

Heating w. aoda-lime at 350° gives naphthalene (Teat 91S) 

and benzoic ac. — Oxime, m. p. 140°-2^. 
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GENUS Vri, DIV. A. 

(order I, SOBOKDBR I.) 



"•"s-r" 


Boiligr^pnt 


KETOms.— Colorless and SoUd. 


76-3 




t Myrirtone, (CyH„)rCO.— Scales fr. aba. ale— Oxime being v. 
d. s. in aikaSdoea not give Test VU-1. 


78 




6.Ph«aiyIind«noaeC7}, C.jH^.— B. p. 344° d— E. a. ale. or eth. 
— Reduces ammon. AgNO, sol. on warming.— Oxime, m. p. 










141°.— Oxid. by Test 905-3 gives benzoic and phthalio »c. 






{Testa 312 and 318-1). 


81-&-2-5 




Uctarone, (C„H„VCO.— P*ariy Ift. fr. clc 


82 




^Ptaeayl iraphthyl Ketone, P1].C0.C,^— NdL s. 49 pt & ale 
— Rcrete fr. Lt. aol. o\ picric acrm bz.. m. p. n2°-13<'.— 

zoic ac. (Test 312). 


82-8 




Primitone, (C„H„),CO.— Lft. fr. ale.— Ojdme bdng y. d. b. alk., 
probaUy does not give Test VII-1.— Gives no NaHSO, 






83 




agents.— Not changed by fusion w. KOH. 






83-5-4 






85 




Oxid. by c. K&iO,. 


85-5-86 




Decomposed by beat alone, or by heating w. NaOH, giving 
benzaldehvde (Test 113).— Reduces Tollen's recent giving 










benialdehyde.— Gives Test 702. 


87-8 




tStearone,(C,^„)rCO. — Lft.d.8.h. ale. or eth.— Kbrom- 
derivative, m. p. 72°.— Because of insolubiUty of oxime 
in alkali does not give Test VII-1. 


92 




V. s. ale. or eth.— HNO, (sp. gr. 1-51) gives dinitro-corap., 
B. bi.; m. p. 144°.— Oxime, pr. fr. ale., m. p. 163°.— Boiled 
w. solid KOH gives p-toluie ac. 










93-4 










94 




Phenyl-p-Xylyl Ketone, Ph.CO.CH,.C,H..Me.— 4-8ided pr.- 
Oxime, m. p. 109°. 


95 






95 




o-Methylhydiindone, C,jfl,,0.— Ndl. fr. Igr.— Oxid. by Test 
905^3 to methyllphtUic ac. 






99 




Benioylveratol, (MeO),C^^CO.Pli.— Ndl. fr. ale. 


99-5-100 




m-PhenylBue Diphenyl Kotone, C,H..(CO.Ph),.— DUt. undec.— 
Oxime, m. p. 201^. — Fusion w. KOH gives only benzoic ac. 
(Teat 312). 






102-3 




104-5 




Ledum Camphor, C,^„0 (fr. leaves of Ledum palustre, wild 
rosemflry).^bl. v. e. in long ndl.— Sol. in cone. H^O. be- 
comes violet w. a drop of HNO,.— Gentle beating w. 60% 












108 






107-10 




8. in 100 pt. bz.— (Alcoholic sol. gives no color w. FeCl,.) 






109-10 




Aniarfn, C,^,.0,.— Ndl. d. s. c. ale. or eth.— S. in cone. H^, 
w. pale-green color changing to yellow and purple-red on 










warming 1 — Reduces Fehlmg'a sol. 


112-2-5 






115 




Methylhydrocot<*ie, (MeO^C.HrCO.Ph.— Br substitutes.— 
Fusion w. KOH gives benzoic ac., etc. 


117 




Dibenioylmesitylene, (Ph.CO)^C.H.Mer— B. p. abt. 300°. 
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159 

159-60 
102-3 
173-5 
176-4 



GENUS Vll, DIV. A. 

(order I, SUfiORDEB t) 



KETOHBS.— ColoriesB and SoUd. 
Pheii;ldib«iuojlaiethane, (Ph.CO)rCH.Ph.— B. p. SOC-S" (15 

PiperonyMae, C,^,/)_— Oxid. by dU. HNO, (Teat 905-3) givea 

oxalic ac. (Tesl 317). 
m-Acet;lbipheD;L Me.C0.C3,.Ph.— B. p. 325'*-7°.— E. a. alo. 

or acetone. — Oxid. by (SO, in Ac. to m-phenylbensmc ac. 
Acenaphthenone, C^O.— Nd], v. a. ale— Gives substitution 

product w, Br in C^ eol., m. p. 112°,— Boiled w. Zn dust and 

iclacial Jc givea acenaphthylene. — Oxinie, 1ft. fr. ale, m. p. 

I, a^4^Triphwiylbiitinedione(i, 4), Ph.CO.CH(Ph).CH^CO.Ph.— 
Upon sol. in c. cone. H,SO, aud addition of aq. givee ppt. of 
tnptenylfurfurane — Oxime, m. p. 151°, 

I,3,4-Triphenylbut«aedione(i;4), ' Ph.CO.C(Ph)!CH.CO.HL— 
Yellowish ndl., v. d. a. ale or eth,— Dry, adds Br, cold: 
moist, Br substitutes. 

tBeniian, Ph.CH(OH).CO.Ph.— B. p. 343 '-4°.— 6-sided pr. 
(orten pale sulphur-vellow). — I.caq.; t. d.s.h.aq,; s. b. 
ale. — Gives Test VIl-1. — Ale sol. r^uces Tolkn's reagent 
(Teat 101)1— Strongly heated above b.p. givea f^t odor of 
bensaldehyde. — Boiled w, normal NaOH sol. in porceltun 
dish while air is blown thioueh the solution the liquid aoon 
assumes a RVTl color.— Apply Test 713. 

a^Dinaphthyl Ketone, (C„H,)^CO.— S. in 77 pt. alo. at 14"; 
e. s. eth. — Heated w. sod»-iimc at 350° givea naphthalena 
and a- and |9-naplithoio oc. 

IHphenylbutanedione(i,4), Pb.CO.CHrCHrCO.Ph.— Ndl. d. B. 
ale. or eth. — Sol. in cone. H,SO, is ^<een, becoming red- 
brown w. blue-green fluorescence on warming. — Dioxime, 

8(-p)-DitoluyIethane, C^j.CO.CHrCHrCO.C.Hp- Ndl., v. d. s. 
e. ale; e. s. bz. — Boiling w. ammonium acetate and glacial 
Ac givea p-dit<rfylpyrrol. 

Terephthalopbeaone, C,H,.(CO.Pb)r — Ndl. or 1ft., d. a. c. ale. or 
eth.— Oxime, m. p. 212°-13°; dioxime, tr. dil. ale, m. p. 235°. 

Triacetylbenzene, C^„(CO.He)r— Small ndl. d. s. aq., ale, or 
eth.— Oxid. by HNOj givea trimeaic ac, 

Diacetyldibeniyletliane, C«H,/),.^Ndl. fr. ale. — I. aq. or dil. 
alkalies. 

t[+]Cunphor, C,^„0. — ("Camphor.") — B. p. 205-3°.— 
Tough, white cryat., translucent, slightly unctuous tnaaa, w. 
peculiar, penetrating, fragrant odor, and bitter, pungent 
tasle [ Small fragments thrown upon pure water, float and 
assume singular circulatory movements, which immediately 
cease upon the addition of a drop of oil. — Very volatile, aul>- 
limine crystalline on aides of vessels in which it is contained 
Bt ordinaiy temperatures, aud in the saponification t«st soon 
passing out of naak and depositing in condcnaer 1— Y. d. s. 
aq.; v. s. ale; e. a. eth.— Identity by Test 715! (The 
oxime forms so slowly that camphor does not give an appre- 
cioble ppt. in Test VlI-1. 

t a-Dibenzoltriacetopbenone, C„H„Oi.— Cryst. (r. bz.; v. d. a. 
ale— Ppt. in Teat VII-1 rather scanty.— Diat. ^lita to 
acetophenone (Teat 712) and diphenvlpropenone. — Wanned 
w. ale. NaOH givea (^ isomer, m. p. 356°. 

I^ienyloxanthnuiol, CaH„0,. — Rhombic tbl., i. alkalies; e. a, 
ale.; B. cone. H^Oj w. mtense purple-red color. — Wanned 
w. glacial Ac and Zn duat gives phenylsnthranol. 

"Octahedral" Oiylepldine, 0,^0^— Cf. Suborder II. 
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GENUS VII, DIV. A. 

(ORDUt I, SUBORDBB I.) 



"•^•r* 


-"^r' 


EETOHES.— ColoriesB and Solid. 


266 

269-70 
28» 




B. alo.— Does not give Teat VII-2.— On dist. splita to aceto- 
phenone (Test 712} and diphenylpropenone. 

alo— Sbl.~Fuflion w. KOH gives bensoio ac. and durene. 
Tnixone, (C^.O)*.— Sbl. in ndl.— Cryst. fr. HNO, (sp. gr. 1 -38) 
in long lustrous ndl. 
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COLORLESS COMPOUNDS CONTAININa 0, H, AND O (SUBORDER I OP ORDER IJ. 

GENUS VII, KETONES. 



DIVISION B,— LIQUID KETONES. 



EET0HE5. — Colorleaa and Ijquid. 



102-70. 
106 (th. i.) 



0-819V, 
0-805(19-8) 
0-973(22) 
0-822V, 

0-812(16) 
0-834% 
0-800(16) 



114-5 
116 


0-830% 
0-803'V. 


118c. 


0-818"-% 


122 
122-4 


0-881(15) 

0-818(17-5) 


123-7 


0-806"/. 


126 


0-810(21) 


127 
128 


0-830(0) 
0-920(21-7) 


128-30 


0-834''/,,., 


129-fr-^Oc. 


0-858»/. 


1300. 


0-942"% 


132 


0-826(21) 



r eth. — Odor alci> 

t Methyl Ethyl Ketone, Me.CO.Et— Odor like acetone.— Oxid. 

by Teat 702 gives acetic ac. only 1 
t Diacetyl, Me. CO. CO.He.— yellow liquid w. peculiar sweetish^ 
pungent odor. (Belongs to Div, B of Suborder II.) 



a-Methylbutenon(i,3), He.CO.CMe:CHr 

t Methyl Propyl Ketone, He.CO.Pr.— Test 702 pves acetic and 
propionic acids. 

t Diethyl Ketone, EtCO.Et. — CrO, oxid. to acetic andpropitHiic 
acids (cf. Test 702).— Gives NaHSO, comp. w. difficulty. 

t Pinacoline, He.CO.C.Me,. — Aim i. an. — Peppermint-like odor. 
—No NaHSO. comp.— Test 702 oxid. to trimethy lace tic ac, 
— Treated w. CI cold gives C,H„Cl,0,m. p. 51°: b.p. 178°.— 
Becomes opaque and yellow in 10 sec., cold, u Test ¥11-2. 

Acetyltrimethylene, Me.CO.C^,. — Polvmerized by mineral 
acids.— KMnO, gives trimethylenecarbonic ac. 

Ethyl iBopropyl Ketone, EtCO.Pr. 

Methyl Iiobutyl Ketone^ Me.CO.Bu. — Strong camphor-like odor. 
— Test 702 oxid. to isobutyric, isovalerianic, and acetic acids 
(disagreeable odor), — Gives a NaHSO, comp. 

Hethyletbylocetone, Me.CO.CH(Me)Et.~Pepperniint-like odor. 
—Test 702 gives acetic ac. (Test 311). 

EthyUdeneacetone, Me.CH:CH.CO.He.— S. aq. 

Ethyl Propyl Ketone, EtCO.Pr.— Test 702 oxid. to Ac, pro- 
pionic and butyric acids. 

Diiosopronyl Ketone, (HerCH)rCO.— No comp. w. NaHSO^— 
CrO, gives acetic and isobutyric acids (Test 702). 

l,3-DimethylpentanDne(3), EtCCCMe^ — -Camphor odor. — 
TesS 702 gives Ac and trims thy iacetic ac. 

Methyl Butyl Ketone, Me.CO.Bu. 

Acetylcarbinoletbyletber, Me.CO.CH^OEt— Misc. w. aq.— Re- 
duces Tollen'e AgNO, reagent —In HCl sol. gives acetone 
and ethyl ale. w. Na amalgam, 

AllyUcetone, Me.CO,(CH,)pCH:CH^— Unpleasant odor.— Test 
702 oxid. to acetic and oxalic ac. (Tests 311 and 317). 

tMeBityl Oxide, Me„C:CH.CO. Me.— Peppermint odor.— I. aq,; 
V. s. ale— Boiled w. v. dU. H^. yields acetone (Test 711). 
—<aveBQoNnHSO,eomp.— Shaken w. plienylhydraiine re- 
acts w. evolution of heat {product oily). Solution opaque 
and yellow in 5 sec. in cold, in Test Vn-2. 

Cyclopentanone, C^H, CO.— Peppermint odor— Dil. HNO, gives 
glutaric and succinic ac.— Semicarbazon, m. p. 200°-5° d. 

3, 3-IMmethTlpentmnone<i), M8,C0.C(Me,)Et— Test 702 odd. to 
dimethyletbylacetic ac. 
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GENUS VIJ, DIV. B. 

(OBDBR I, 



"ffr" 



EETOHES. — Colorless and Liquid. 



135-10 
137-5-9 
Hl-3 
144c. 

144 



0-907(15) 

0-815"/. 

0-815(20) 
0-817(22) 
0-914"/, 
0-818(17-2) 

0-820'*/m 



149-50 

151 
151-2 


0-914(0) 

0-829(21) 
0-837(0) 


155 

155-6 

155 


0-831(0) 
0.900(15) 
0-947'% 


163-5^-5 


0-931(25) 


169 
170 
170-1 
172- 5 


0-909(20) 
0-850(0) 
0-817(19) 
O-SIO""/, 


173-* 
173-4 


0-860(20) 


174-5 
176-7 


1-000(15) 


179-81C. 
180 
181-2 


0-900(0) 
0-827(16) 

0-833(20) 


190 
192-3 


825"/, 
0-947(19) 


194 (th. i.) 


0-970»V. 


106-S 
aOQ (th. i.) 


1-032(15) 



'M acetic and 

1, 3-Diineth;lpeiituoDe(4), He.CO.CHMc.CHHer 

3-Ethjlp«iitanoDe(4), He.CO.CHEtr— Gives a. bisulphite comp. 

i-Methykydopeiit«ione(3), Me.C.H^CO.— Opt. active (-)- 3. 

Methyl Isoamyl Ketone, Mb.CO.C»H„.— Test 702 oxid. to 
acetic, isovalerianic and isocaprolc ac. 

Dipropfl Ketone, Pr.CO.Pr.— I. aq. — Teat 702 oxid. to pro- 
pionic and butyric acidB.^-Cives no NaHSO, comp. 

Acetylcarbinol (Acetol), He.CO.CH,OH.— Misc. w aq.. ale., 
or eth. — "F«nt, sickly odor"! — Reduces Febling^s sol. 
cold. — Combines w. 2 mols. phenylhydraiine at 100' 
forming methylglyoxalosazone, m. p. 146°. — Phenyl- 
hydrazone oilj-. — Soon acquires acid r — -'— " "--' 
tioB in tables m -doubt. 

i-Heziaoiie(5), He.CO.CHpC < C-He. 

3, 3-Dimethjlheniione(4), EtCO.C.(lle,)Et 



Propyl Isobutyl Ketone, Pr.CO.Bu. — Gives no NaHSO, comp. 

Propionjlcydobutane, EtCO.C^p— Gives a NaHSO, comp. 

Cydohezanone, (CHj),:CO. — Odor like acetone. — E. s. aq. — 
M. HNO, oxid. to adipic ac. — Gives comp. w. NaHSO,. 

Diacetoae Ale, He.CO.CHrCHe^OH.— Misc. w. aq. or ale. — 
Sol. in cone. H^, gives mesityl oxide. 

[ + ] I-Hetbylc7clohexanone(3), HcC^O- 

Ethyl Amyl Ketone, Et COX ,H„.— Gives no comp. w. NaHSO,. 

i-Metbylheptaiion«(6), He.CO.(CH,)rCHH«r 

Methyl Hexyl Ketone, He.CO.Cjk,r — Oxid. by BNO, gives 
cenanthic and acetic acids. — Gives comp. w. NaHSO,. 

Dipropylacetooe, PrpCH.CO.He, 

3-MethylhepteDe(2)-onB(6), C^„-CO.— KMnO, oxid. to ace- 
tone and la^^-ulinic ac. — Gives purple-red color to pine 
splinter moistened w. HCl. 

a«.-DiallyhicetaDe, C,H,)rCH.CO.He. 



Suberone, C^,,;CO. — Peppennint odor.— Adds Br easily. 
Methylbutyrone, C,H„0. — Codc. HNO, oxid. to tenanthic ac. 
1, 6-Dlmethylheptanone(4), (He,.CH.CH,)rCO.~NaHSO, gives 

Ethyl Hezyl Ketone, EtCX).C^„.— SoUd at -8°. 

t [+}-Fenchoae, C,,H„0 (from oil of fennel.) — Odor pleas- 
ant and camphorous [--M. p. +5°-6''. — Heated w. P,0, 
gives m-isocymene. — S. without decomposition in cone. 
HjSO,.— Gives an oxime, m. p. 164''-6'' (r. h.). 

t Acetoaylacetone, He.CO.(CH,)pCO.H«.— E. b. aq., ale, or 
eth.— Gives pyrrol t«st (Test 703) w. splinter.— ^Combines 
w. x's plienvlhydrazine on. warming to oaazone, cryst. 
fr dil ale. m. p. 120=. 

4-H«thyloctoaone(3), C,gH,oO. 

t Acetophenone, Me.CO.Ph. — Aim. i. aq. — M. p. 205°. — Givea 
Test VIl-2 readily in the cold. — Identify by Test 7121 
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""'{c^T""" 



204-5 




200-10 


0-841C17) 


206c. 


0- 913(0) 


306-7 


0-824>"/, 


206-8 


0-fl00{20) 


207 


0-896(20} 




1-016(0) 



22»-6 
224-5 



0-939(12) 
0-913(20) 



0-948"/, 
1-010(3) 



1-013 
0-829(17-5) 



GENUS Vll, DIV. B. 

(ORDBR I, BUBORDEH L) 



EETOHES. — Colorless and Liquid. 



Camphorphoron, Me,C;C,H,0.1Ie.- 
comp., m. p. 529. 



Odor apicy. — TribroiD' 



— (NaHSO, comp. i, eth., forma very slowly.) — EHat. 
P,0, gives eymene — Boiling w. FeCl^ gives carvacroL — 
a-oxime, m. p. 54-5°. — 5 c«, Br + 5 grma. thujone end 
30 cc. Igr, (cold) gives tribromnjeriv., d. s. ale, m. p. 121''-2'. 

IHtttrametliyl«n« Ketone, (C,H,),.CO. — Peppermint odor. — 
N&HSO) comp, e. s. — Combiaes w. phenylDydrasiDe. 

bopropyl Hezyl Ketone, HerCH.CO.C,Hu. — Gives no NaHSO, 

a-Henthone, C,fl,fi. — F^nt peppermint odor. Does not 

give Test 702.— Opt. active [-(-].— P,0, gives a terpene, 

b. p. 170''-3° and a diterpene 6. p. 320°-*°. 
Propyl Hexyl Ketone, Pr.CO.C^ir— H. p. -9°.— Gives no 

NaHSO, comp. 
[+J-Menthone, C,^^. — Similar to [— ]-menthono. — Oidme 

syrupy. 



Acetylpropyl Ale, H«.CO.(CH,),.CH,OH.— Slow dist. gives 

unstable anhydride, b. p. 72°-5°. — Hisc. aq.; e. s. alo. 

or etii. — NaHSO, comp. e. s. aq. or alo. — May be oxid. 

by CrO, mixture to Itevulinic ac. 
Hethyl Octvl Ketone, He.CO.C,H,f.— M. p. +3-5°.— Odor 

orange-lilce .Olives a NaHSO, comp. 
Eucarvol, C,^,.0.— Boiled w. cone. sol. of KOH in CH.OH 

gives unstable blue color. 
Methyl Benzyl Ketone, Ph.CH^CO.Me.— Cf. Div. A, m. p. 27». 
Isopropyl Phenyl Ketone, Pr.CO.Ph, — PhenylhydraEOne, m. p. 

71*— Oximc, m. p. 58°. 
Propiophenone, Ph.CO.Et— M. p. +21°.— Givea no NaHSO, 

comp. — Oxime melts at 52°-53°. 
PropTl Phenyl Ketone, Pr.CO.Ph. — ^No NaHSO, comp. — 

Tt-at 702 gives benzoic and propionic acids (Tests 312 

and 311). 
t Pulegoae, C,oH,,0. — Odor of pennyroyal (Mentha pule- 

gium). — Gives a NaHSO, comp. (forms very slowly); 

1. ale. or eth. — Opt, active [ — ].— Adds Br,. — Oxime, 

m. p. 157°, silky adt. d. s. ale. I 
Dihydrocarvoae, C,JE[,>0- — Opt. active [+ or — ]. — Gives 

NaHSO, comp. slowly.— Adds Br,.— Oxime, m. p. 87'*-9". 
p-Methyl Tolyl Ketone, Me.C0.C,H,.Me.~Oxid. by KMnO, 

gives terephthalic ac. — Dibrom-derivativc, m. p. 100°. 
Methyl Honyl Ketone, Me.CO.C,H„.^-ChicF constituent of oil of 

rue (Ruta graveolena). Freezes at +6°; m. p. + 15°. — Test 

702 gives acetic and pelargonic acids. 
Ethyl Benzyl Ketone, EtCO.CjH^ — Gives no NaHSO, comp. — 

Teat 702 gives benzoic and propionic acids (Tests 312 and 

311). 
t3-MethyI-i,4-Xylyl Ketone, Me.CO.CgHrHe,.— (Sol. in Test 

VII-2, becomes opamie and yellow after heating 1 nun.)— 

No NaHSOj comp.— E. a. ale. or eth, — Oxime, m. p. 68°. 
m-Hethyl Tolyl Ketone, He. C,H,.CO.He.— Gives isophthalic ac. 

on oxid. by alkaline KMnO,. 
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OENUS ril, DIV. B. 



(d^r^ 


Bpecifio 
Orkvity. 


KETOBES.— CoJorieas and Liquid. 


225-fl 


0-993(17-5) 


iMbntTl Phenyl Ketone, Bn.CO.Ph.— Test 702 gives benzoic and 
iBobutyric acids.— Givea no NaHSO, comp.— Oxime, m. p. 






2200 


0-826(20) 


t Cprone, (C^„)rCO.-M. p. 14- 8=.-Giv«, no NaHSO, comp. 
—So] becoDttes opaque and the undissolved drop deep yel- 
low in Test Vlf-2 (This is the highest symmet. fatty 
ketone in ita Beries known to give Test VII-2.) 














226 




DilBoamyl Ketone, CC;B[„),.C0.— YeUow oil. 


230-2 






232-3 




— Oxime, m. p. 90°-l=. 


235 


0-989(0) 


AcetylmeMtylene,'Me.CO.C^,.Mep 


235-6 


0-989"/,, 


BenzyUcetone, Ph.CELCHrCO.He. — Test 702 oxid. to benzoic 
and acetic acids.— Gives NaHSO, oomp., rather d. a. aq. 






235-6 




laopropyl Tolyl Ketone, C^Ht-CO.C^,.— Oxime, m. p. 92°. 


237-8 




Ethyl p-Xylyl Ketone, EtCO.C^rMe^ 


237-5-S-6 




Butyl Phenyl Ketone, Bu.CO.Ph. 


237-9 




Ethyl p-Tolyl Ketone, EtCO.CgH..He.— Nitration w. fuminf 
HNO, gives comp. haiing m. p. SO'-l".— Oxime, m. p. 86^ 


237^0 






238-9C. 






238-9 




Ethyl m-Xrlyl Ketone, ELCO.C^,.Mer— Fhenylhydrazone, m. 
p 126".— Oxime. m. p. 72". 


239-40 




]-lBopropyI-),4-XylyI Ketone, (^^CO-C^HrHe^— Odor like 


240-5-1 






241 -6-2-5 




taMUnyl Phenyl Ketone,' C^„.C0.Ph. 


244-5 




4-l8opropyl 1, 3-JiTlyl Ketone, CH,.C0.C^,.Me^-Oxime, m. p. 


245-5-6-5C. 




^9-MethyIhydruidone,C,^,,0.— Peppermint odor— KMnO.oxid. 






246-7 (th. i.) 


1.019(0) 


Methyl o-Xylyl Ketone, Me. CO. C^,. Me,.— E. s. ale. or eth.— 
KMnO. oxid. to p-xylic ac.— Oxime, m. p. 85». 


246-5 




V Q n\n atiA .kth 


249 




U. H. HlC. OIIU t;i.it. 

1-Propyl 1,4-Xylyl Ketone, Pr.C0.C^,.Mer— Aromatio oil.— 
Oxmie, m. p. iT. 


251 




4-PTOpyl 1,3-Xylyl Ketone, Pr.CO.C^j.Me^ — E. s. ale. or 






251-2 




Xybtone, C,3,sO.— Geranium odor.- 1, aq.— Easily oxid.— 
KMnO. mves CO,, acetic, and a-diraethylsuccinic acids.— 
Rcsinihed by cone, acids. 






253-5 




Methyl a-Duryl Ketone, Me.CO.C^JIe,.-E. s. ale. or eth. 


254o. 


0-975(15) 


m. p. 49".— Oxiine, m. p. 70°-l'. 


265-8 




4-Uopropyl 1,3-Xylyl Ketone, Pr.CO.C^,.MB,. — Turpentine 
odor.- Oxime, m. p. 68". 






256-60 




Methyl o-Cjmyl Ketone, Me.CO.C.^,,.— Aromatic oU. 


259 (th. i.) 


0-978(15) 


and zm 


259 


0-957(19) 


a-Isopropyl i , 4-lH»crm7l Ketone, Pr.CO.C,^,,.— Oxime is oily. 


259 


1-052(15) 


Methyl v-Duryl Ketone, He.CO.C^Me,.— Phenylhydrazone, 


289 








m p, 129". 
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QENU8 Vlt, DIV. B. 

(ORDKB I, SUBORPia I.) 



Bo.i.^-^ 


G^i?;. 


KBTOKBS.— Coloiiees and Liquid. 


260-50. 




Ciim;Ucetoiie, I>r.C^,.CHrCHrCO.He.— Oxime, m. p. 56°. 


266-9 




Ethyl o-Cjmyl Ketone, EtCO.C,^,,.— Aromatic oil. 


270-7 




Phenyl Hesyl Ketone, Ph.CO.C^„.— Lft. m. p. ir.— Gives an 

oxime, m. p. 65°. 
i-bobutyl i,4-lM>c7myl Ketone, Ba.CO.C,Ai-— 0»ine is oUy. 


270-72 


0-944(19) 


295-6 


1-134(0) 


o-Mrthyl Haphthyl Ketone, Ut.CO.C,M,.—V. e. aJo. or eth.— 
Oxime, m. p. 145=.— Picrate, tr. Ha. sol., m. p. 116°.— Br 










subatitutes readily. 


300-4 


0-826(17) 


DiheptyUcetone, Me.CO.CH.(C:H J^-<Hvea a NaHSO, comp. 


305-7 


1-108(0) 


a-PropMoylnaphthene, EtCOX,^^— V. s. ale. or eth.— 
Oxime, m. p. fi7°-8°. — Piorate, yellow ndl., m. p. IT'-SP. 


308-10 


1-076(0) 


— Picrate.m. p. 66-7°. 


a. 300 






312-14 


1-062(0) 


^-Isopropyl Haphthyl Ketone, Pr.CO.C.-H,.— V. s. sic— Chdme, 

m. p. 12r-2''. 
m-Phenyl Tcrfyl Ketone, Ph. CO. C^.. Me.— V. e. alo. or eth.— 


314-16 


1-088(17.5) 






Oxime, m. p. lOO'-l'. 


315-16 




o-Phenyl Tolyl Ketone, Ph.CO.C^..Me.— Gives isomeric orimee. 


322 (th. i.) 




a-Phenyl-in-Xylyl Ketone, Ph.CO.CA->I^— Oivea isomerio 


325-30 




DioctyUcetone, Me.CO.CH.(C^„)^ 
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NUMBERED SPECIFIC AND SEMI-SPECIFIC TESTS FOR 
THE KETONES. 

{TESTS 701-800.] 

701. Colorations witti Sodium Nitroprusside. 

Shake five drops of the ketone with 2 cc. of cold water. If the substanco does not 
dissolve com^detelj, filter through a wet filter. Add to the clear solution two drops of a 
1% aqueous solution of sodium nitroprusside, and then two drops of sodium-hydroxide 
solution (1 : 10). Without any unnecessary delay, carefully note the color, and then 
quickly divide the solution into two equal portions, a and b, in small glass " weighing-tubes." 
To portion 6 add three drops of glacial acetic acid, and immediately note the color. Allow 
both solutions to stand for twenty minutes, and again carefully compare the color of each 
with the color standard. 

Many of the aldehydes as well as ketones of Order I give colorations in this test, 
but its most important practical application ts its use as a convenient specific reaction 
for acetone and acetophenone. It distinguishes these ketones readily from all related ketone 
species with which either is likely to be confused. 

In the case of acfione, portion a at first is orange (O), but changes to a clear yellow 
(Y-YTl) within twenty minutes. Portion 6 after the acidification with acetic acid is a red 
(R-RTJ) when viewed against a white t)ackground, with a very slight tendency to purple, 
that is most noticeable when the solution is viewed by a strong transmitted light. This 
hue will be found unchanged at the end of twenty minutes, though ito intensity will have 
fallen about one tint, i.e. to (RTI-IIT2). The persistency of this hue in acetic-acid 
solution is the most characteristi? part of the test when used to distinguish acetone from 
its homologucs. 

In the case of acetophenone, the color of portion a is at first red with a very slight 
tendency to violet-red, just as in part h of the acetone test after acidification. This changes 
to yellow before the end of twenty minutes. Portion 6 upon acidification with acetic 
acid changes at once to a strong blue (B-VB), whose hue is not materially changed at the 
end of twenty minutes, although it will have faded nearly one tint to about (BTl-VBTl). 

The most characteristic part of the acetophenone test is the strong blue coloration of 
portion 6. Homologues of acetophenone, CH,.CO.R, like methyltolyl- and methylxylyl 
ketone, do indeed give pale violet or bluish colorations, but they are much fainter than 
T3 of the color standard. Fatty-aromatic ketonas, like ethyl-phenyl ketone, which contain 
no methyl radical in combination with — CO.R, appear not to give any blue coloration at all. 

[Sodium-nitroprusside solution does not keep well, and should not be more than a 
few days old when used.] 
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703. Oxidations with Chromic Acid. 

The aliphatic ketones and alcohols may all be easily oxidized by chromic acid to 
mixtures of fatty acids. These mixtures may then often be resolved into their constituents 
and the latter identified by forming their silver salts. The method is not especiidly difficult 
if the acids are not too near one another in the homologous series. 

The oxidation of an unsynunetrical ketone or secondary alcohol may occur in two 
ways; i.e. the splitting of the molecule may take place on either side of the carbonyl or 
hydroxyl group, as illustrated in the following reactions for the oxidation of ethyl-propyl 
ketone: 

CH,.CH,.CO.CH,.CH,.CH,+30-2CH,.CH,.CO,H, 
or CH,.CH,.C0.CH,.CH,.CH,+30-CH,.C0,H+CH,.(CH,),.CO,H. 

Frequently, however, the tendency for one of the reactions to take place is ao much greater 
than for the other, that only one acid will actually be formed in quantity large enough 
for isolation. 

The chromic acid mixture for these oxidations is prepared by dissolving 10 grms. 
(2 molecules) of crystallized commercial chromic anhydride in a mixture of 60 ec. of water 
and S cc. (3 molecules) of concentrated sulphuric acid. Calculate how much of the mix- 
ture will be needed for any oxidation, by assuming that each cubic centimeter contains 
0.05 grm. of "available oxygen," and that the reaction will take place according to the 
theoretical equation without secondary oxidations — which is not strictly true, since some 
of the substance will always remun unattacked. Perform the oxidation in a round-bot- 
tomed flask havii^ a capacity of at least five times the volume of the solution. The flask 
should be fitted with a return-flow condenser. It is beet to use as much as one or two grams 
of substance for each experiment. Support the flask on a piece of wire gauze, and boil 
briskly until the reduction of the chromic acid b complete. This will not require more than 
an hour if the substance is at all soluble in the mixture. Bumping may be prevented 
by dropping an ebullator tube (cf. p. 223) into the flask before bringing to a boil. The 
oxidation being ended, connect the flask with an inclined condenser; add a fresh ebullator 
tube, and distil rapidly until only a few cubic centimeters of liquid remain in the flask. 
Add 25 cc. more wator, and distil agun. 

If only volatile fatty acids are to be sought, place the combined distillates in a flask, 
heat nearly to boiling, without attempting to remove any oily or solid matter that 
may be held in suspension; odd an excess of moist silver oxide; and shake persistently to 
hasten the neutralization of the organic acids. Then dilute with hot wator, — from 100 to 
1000 cc, according to the solubility of the silver salts that it is expected will be formed, — 
bring to a boil, and filter hot. Repeat the extraction of the residue on the filter with a 
second but smaller quantity of boilii^ water. Filter. Unite this filtrate with the first, 
and separate the mixed silver salts by fractional crystallization. Since the solubility of 
the salts diminishes as their molecular weight increases, those of higher molecular weight 
will separate first, when a saturated solution is cooled or evaporated.* 

The determination of silver in the salts is made by drying to constant weight at 100° 
in a porcdain crucible, igniting to destroy organic matter, and then weighing the residue of 

* In the case of the mixture of ^ver caproatp and acetate, that is formed when 1 grm. of 

ndary octyl alcohol or raethylhexyl ketone is oxidized, a sinele rccryatotlization f 

boiling water of the salt that separates from the oiiginal hot saturated solution on cooling, e 



secondary octyl alcohol or raethylhexyl ketone is oxidized, a sinele rccryatotlization from 
boiling water of the salt that separates from the oiiginal hot saturated solution on cooling, ei'— 
a silver caproate that contains the theoretical percentage of silver. The purification of 1 



e soluble silver acetate in the mother liquors requires two or three additional crystallua- 

tions, in which the first crystals that separate are each time rejected. The separation of two 
salts whose acids lie nearer to each other in the homologous series ia more difficult. 
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Tuetallic olver. The following table gives the percentage of silver, and the approximate 
solubility of a few of the silver salts of the more important of the fatty volatile acids: 



100 Puia of Water Dug 



SUver Acetate, Ag.Cfifij 

" Propionate, Ag.C,HjO, 

" Butyrate, Ag.C,H,0, 

" laobutyrate, " 

" Valerianate, Ag.C,H,0, 

' ' Methyl ethylacetate, ' ' 

' ' Isovueriauate, ' ' 

" Caproate, Ag.C.HnO 



at20°1.04pts. 
0.84 " 
0.48 
0.96 



1.14 • 

1.90 ' 

70°0.64 ' 

8002.40 ' 

0.49 ' 



703. Pyrrol-red Reaction for /--Diketones. 

Place one drop of the ketone if a liquid, or about 0.01 grm. if a solid, in a small test- 
tube, add 1 cc. of Klacial acetic acid, three drops of concentrated ammonia, and a freshly 
■cut splinter of soft pine wood, and boil genUy for half a minute. Remove the splinter from 
the tube and moisten it at once with a drop of concentrated hydrochloric acid. If no pro- 
nounced color is produced in this way, return the splinter to the test-tube, add five drops 
of concentrated hydrochloric acid, and boil again for about one minute. 

r-Diketones ot Genua ^^I, as well as certain species like diethyl diacetybuccinate 
in other genera whose symbols contain the group — CO.CH,.CH,,CO — undergo condensation 
with ammonia in this test to pyrrol derivatives, which, in the presence of the mineral acid, 
produce an intense red stiun upon the wood. With the simple r-diketones like acetonyl- 
acetone the stain appears instantly and with the greatest brilliancy when the wood is 
moistened with hydrochloric acid in the first part of the test. The subsequent boUing witii 
hydrochloric acid is, however, necessary to develop the color in the case of bodies like dieth^ 
diacetyl succinate . 

711. Acetone. (Properties tabulated on p. 141.) 

1. Apply the color reactions with sodium nitroprusside described in Teat 701, bear- 
ing in mind that since nearly all soluble ketones and aldehydes give colorations of some 
kind when thus treated, the result will be significant only when the colors obtained corre- 
spond closely to the specified hues of the color standard. 

This procedure is to be especially recommended for the preliminary examination 
■of aqueous solutions and distillates supposed to contain at least several per cent of acetone. 
In examining such a solution, simply substitute 2 cc. of it for the same volume of the solu- 
tion of definite concentration prescribed in the general directions. Very dilute solutions 
should first be somewhat concentrated by a rectification with the assistance of a small 
distill ing-tower. If a solution contains only 1% of acetone, the color of "portion 
a" will at first be yellow-orange (YO), instead of orange; while "portion 6," with acelic 
acid, wiU give a very pale tint of red, RV3, instead of R-RTl, which, after standing for 
twenty minutes, will fade to a tone of the same hue, but so pfde as to be barely distinguish- 
able, 

2. Place in a dry aix-inch test-lube two drops ot the ketone and 0.4 cc. of cold water. 
Add 0.4 cc. of benzaldehyde, 2.0 cc. of strong alcohol, and 0.5 cc. of a ten per cent aqueous 
sodium-hydroxide solution. Mix by shaking. Boil very gently over a SDUkll flame for 
one minute, counting the time from the moment when the mixture first actually boils. 
It no precipitate appears, cool and shake vigorously. Filter off the crystals,* and wash 



* If the precipitate, instead of consisting of crystals, is an oil or pasty n 
^veD requires no modification. Such products usually become crystalline, 
■washing with alcohol, or upon the cooling of the solution prepared from the 
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with 2 ce. of cold strong alcohol. Recrystallize from 2 cc. of boning alcohol. Cool, and, 
if necessary, shake until crystals appear. Filter. Wash with 1 cc. of cold alcohol. Press 
on filter-paper or porous tile. Then transfer to a watch-^ass and dry half an hour or longer 
at 100°. In taking the melting-point raise the temperature at the rate of about one d^reo 
in twenty seconds. 

The product formed in this test is dibeneylideneacetone (C(H,.CH : CH),.CO. It 
crystallizes in pale yellow lustrous plat«s which melt at 111.0°-112° (uncor.). 

ObaenxUiems on the applicaium of Procedvre 2 to aqueous stiviione of acetone. — If 
a solution contains less than 75% of acetone, take 1 cc. instead of two drops as above directed, 
and add no wat^. The quantities of the other reagents and the method of procedure 
may be allowed to remain unchanged. The test has been used for solutions containing 
as little as 2% of acetone. But with solutions between 5% and 2%, cooling and shaking 
after heating frequently gives only an emulsion. The addition of 1 cc. of strong cold alcohol 
and shaking will, in such cases, produce a crystalline precipitate, which can then be treated 
in the usutd manner. 

If the quantity of crystals obtained from an acetone solution after the first &ltra<4on 
is smtdl, wash with 1 cc. of alcohol (instead of 2.0 cc.), and recrystallize from 1 cc. of boil- 
ing alcohol (instead of 2 cc). If no crystals then appear on cooling and shaking,add 
cold water (0.5 cc.-l.O cc. is usually enough) until the solution becomes turbid. Shaking 
will then produce crystals. Wash these with 0.5 cc. of cold alcohol (instead of 1 cc.). 
Crystals thus obtuned from dilute alcohol will be found to melt at 0.5°-1.5° lovrer than 
those from strong alcohol. It is, on the whole, advisable to concentrate very dilute acetone 
solutions by distillation rather tlian to test them by this method at very low concentrations. 

For the detection of traces of acetone by this method, see Voriander, Hobohm B. 
29, 1840. 

712. Acetophenone. (Properties tabulated on p. 136.) 

1 . Apply color reaction 701 with sodium nitroprusside. This is a very satisfactory 
and simple preliminary test. A single drop of the ketone will be enough for the prepara- 
tbn of the saturated aqueous solution required. If a negative result is not obtained in 
the experiment, proceed to part (2) of the test, which follows. 

2. Place two drops of the ketone and four of phenylhydrazine In a dry teat-tube. Heat 
UDtH the mixture be^ns to boil. Cool. Add ten drops of facial acetic acid, then 10 cc. 
of water, and shake. Collect on a filter and wash tboroughl;' with water. Dissolve in 12 cc. 
of boiling 50 per cent alcohol. Allow to cool. Filter off the abundant precipitate of 
thin flat crystals, and wash with 2 cc. of cold 50 per cent fdcohol. Remove the mother- 
liquor by pressing on a porous tile, and recrystallixe from 12 cc. of boilii^ 50 per cent alcohol. 
Allow to cool slowly. Filter. Wash with 3 cc. of 50 per cent alcohol. Remove the 
mother-liquor on a porous tile, and then dry ten to iifteen minutes at 50°-60° in the dark. 
Determine the melting-point at once. 

AeetophenonephenyUiydrazone is & rather unstable body, and is liable to undergo 
alight decomposition in drying. According to Reisenegger and Just, the puro compound 
melts at 105°. As obtained in this test it is perhaps not perfectly pure, as it shows signs 
of softening at 100°, and is completely melted at 103°. 

713. Benzoin. (Properties tabulated on p, 139.) 

Place in a dry test-tube 0.05 grm. of the compound and 0.4 cc. of acetyl chloride. 
Add one drop of concentrated hydrochloric acid. Allow to stand two or three minutes, 
until the vigorous action that will occur ceases. Then heat very gently over a small flame 
until evsrything is dissolved, removing the tube from time to time to prevent overheating. 
Cool with running water for 5-10 seconds. Add 2.5 cc. of strong alcohol, and then 5 cc. 
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of cold vaUr. Cod wdl, and abake until the precipitate has separated suffidentlyto 
leave the inother4iquor nearly clear. Filter. Wash with 2 cc. of cold dilute alcohol 
(1 :2). Heat tctgiiling with gcc. of dilute alcohol (1 : 2). Boil brifikly for 10-15 seconds, 
and filter hot from any undiBs<dved residue. Cool and shake as before. Filter. Wash 
with 2 cc. of (xM dilute alcohol (1:2), Remove mother-liquor by pressing on a |uece 
of porous tile. Dry in the lur on a fresh piece of porous tile for 20-30 minutes. 

The product in this test is acetyWenailn, crystalliiing in nnall white needles and 
melting at 79.5-80.5 (uncor.). 

714. Benzophenone. (Properties tabulated on p. 137.) 

Convert 0.05 grm. into bensophenoneoxime, following the r^ular procedure of Generic 
Test V1I-1, except that the period of heating should be extended to ten minutes. After 
the precipitation of the oxime with acid, collect in the point of a small filter, and wadi 
thoroughly with 10-15 cc. of cold water applied in small successive portions. Dry for 
half an hour at 100° on a piece of porous tile, and determine the mriting-poinL 

Bemoptien&neoxime is obtuned in tiiis test as a docculent white precipitate soluUe 
in acids or caustic alkalies, and melting at 141°-I42° (uncor.). 

715. Camphor. (Properties tabulated on p. 139.) 

Convert into camphor oxime by the method of Generic Test VII-1, using tmce the 
specified quantities of substance, hydroxi^amine-hydrochloride solution, and caustic-soda 
solution, and boiling for one hour instead of for five minutes. In all other details follow the 
general directions literally. After the precipitation of the oxime following the neutralisation 
with acid, collect on a very small filter, and wash with at least 10 cc. of cold water applied 
in moall portions, the filter being allowed to drain after each addition. Transfer the washed 
precipitate from the point of the filter to a piece of porous tile. Dry at about 60°, and 
determine the mdtlng-point. 

CamjAar oxime as obtained by the forgoing method is a white, indistinctly crystal- 
line powder melting at 118°-119° (uncor.). 
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CHAPTER X. 
GENUS VIII. ALCOHOLS 



SUBORDER I, ORDER 1. 
(ColorlesB Compounds of Carbon, Hydrogen, and Oxygen.) 



Gbnos Vin embracee all species of the suborder that conttGn the hydroxyl radical 
and have not been described in the foregoing genera. The few ketones that do not react 
readily with hydroxylamiDe or phenylhydrazine, but meet the requirements of Test VIII 
for alcohols, also receive mention in this section of the tables. 

GENERIC TEST VXa. 
IF THE COMPOUKD UVDER BXAHIITATIOK IS SOLUBLE IH LESS THAR FDTr PARTS 
OF COLD WATER, SEE PROCEDURE 1 BELOW, THE APPLICATIOn OF PRO- 
CEDURES 8 AND 8 BEIVG UHHECESSARY. IP IT DOBS ITOT DISSOLVE IB 
FIFTY PARTS OF COLD WATER AND IS A LIQUID AT THE TEMPERATURE OF 
76% APPLY PROCEDURE S OHLY. IF FT IS HOT SOLUBLE OT FIFTY PARTS OP 
COLD WATER AlfD IS SOUD AT OR BELOW li', SEE PROCBDUSE 8. 

PROCEDURE 1. 
Cnte Test by Solubility.) 

If the solubility of the compound in cold water is not already known, deter- 
mine it approximately by the method given on p. 38. 

Any compound, either solid or liquid, that has failed to give the earlier generic 
tests, and which b completely dissolved by fifty parts of water at 20°, can not be a 
hydrocarbon, and should be looked for among the species of Genus VIII. 
PROCEDURE 2. 
(The Test with Sodium.) 

If the compound b not soluble in fifty parts of cold water and b a hquid at 
t«mperatures below 75°, place about five drops in a narrow glass " weighing-tube " 
(internal diameter 5-6 mm., length 75 nmi.) that has been carefully dried out 
just before use. Support the tube in a vertical position by thrusting it through 
a perforated cork held in a clamp. Place a piece of clean sodium, from which the 
crust has been removed, in a small porcelain dbh containing a clear dry hydrocarbon 
oil. Grasping the sodium under the oil with crucible tongs or forceps, cut out a 
bright bit of the metal, about half as large as a grain of wheat (.01-02 grra,), by 
the aid of a penknife. Seize the fragment with the forceps. Touch it quickly 
to a piece of dry filter-paper to remove most of the adhering oil; and then, without 
delay, drop it into the liquid in the weighing-tube. Allow to stand at the tempera- 
ture of the laboratory for two minutes, and observe any disengagement of gas, or 
change in appearance of the metal. 

in 
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At the end of this time, if the Bodium has not disappeared, lower the clamp 
holding the- tube so as to immerae the end of the latter in clear parafBn oil, the 
sulphuric acid mixture described on page 218, or any other anhydrous non-volatile 
liquid, previously heated to 75% and contained in a beaker supported on a lamp- 
stand* Continue the heating with the bath at 75° for about five minutes, carefully 
watching for the disengagement of gas, and for the disappearance of the sodium, or 
tlie formation of any incrustation or coloration on its surface. (The test at 75"* will 
be omitted in the case of compoirnds that boil below this temperature.] 

K a brisk effervescence, which continues well sustained until the sodium is 
either dissolved or the contents of the tube are changed to a thick paste, takes 
place in either part of this test, the compound b an alcohol. It the evolution of 
gas is rather slow, but is nevertheless well sustwned after the first minute — espe- 
cially if the bubbles approach the size of a small pin-head, or if the sodium shows 
signs of being more than superficially attacked — the compound is veiy likely to 
be found described with the alcohols. 

K there is no efEervescence, and the sodium remains unattacked during both 
parts of the test, the compound is not an alcohol. The same conclusion is usually to 
be drawn whenever there is a very scanty gas evolution which diminishes percep- 
tibly after a minute or two — especially if the bubbles (which may be quite 
numerous) are nearly all microscopic in size. [For remarks on the interpretation 
of doubtful cases, read the " observations" on this test on page 154.] 

PROCEDURE 3. 
(Hie Test by -\cetylaUon.) 
As the test by acetylation b rather long, and is often not indispensable, it is 
well to precede its application by an examination of the descriptions of species 
having the proper melting-point both in Genus IX, 
Div. A, and in Genus VIII, Div. A, Sec. 3. If this 
does not lead to an identification, the employment 
of the acetylation test which follows will sometimes 
become desirable. 

Weigh out accurately in a dry, thick-walled, six- 
inch test-tube, standing upright in the metal support 
usually furnished with analytical balances for such 
uses, 0.1000 to 0.1100 grm. of the unknown com- 
pound. A soft, sound, tigh1>-fitting cork stoppCT 




• Fig. 4 represents a convenient form of bath for general 
use in heating email tubes to definite temperatures in Testa 
V-1, Vll-l, and some of the numbered specific testa, as 
well as in the present procedure. The beaker has a height 
of 10 cm. and a diameter of 7.5 cm. The cover is best made 
from brass, or may be constructed from tinned iron or wood. 
Its thi«e perforations are fitted «ith cork stoppers to bear 
the tulies and a thermometer, 1^ diameters of the two 
larger perforations should be 23 to 25 mm. The co\-er, be- 
sides supporting the tubes, protects their upper portions 
from the radiated heat of the bath— which in some tests ta 
a con^derabte advantage — and excludes dust when the bath 
is laid a^de between experiments. 
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should be provided for the tube, and woghed with it. The subatance having 
been weighed, drop in upon it — beat from a safety pipette especially reserved for 
the purpose (cf. page 236) — 0.40 cc, of good acetic anhydride, taking care not to 
allow the anhydride to wet the upper part of the tube, and ascertain the exact 
weight of the anhydride by wdghing again. Next remove the cork, which must be 
inserted during the weighings, and hold the lower part of it, which will come within 
the test-tube, in clean hard paraffin that has been melted and heated to above 
100° in a small porcel^ evaporating-dish. The immersion in the hot paraffin 
should be continued for about half a minute, or long enough to bring about the 
expulsion of all the small air-bubbles that are seen to detach themselves from the 
cork as tiie hot paraffin penetrates and fills the minute cavities in its surface. By 
a quick movement shake off most of the excess of paraffin, and then quickly insert 
the cork in the test-tube ; press it firmly into place ; and hold it until the wax hardens. 

Next thrust the tube through a circular hole cut by a brass cork-borer in a square 
piece of asbestos-board, and place the latter like a cover on a small beaker, so that 
the lower end of the test-tube shall be 1 cm. below the surface of the hot liquid bath 
within. The beaker is filled to within 2 cc. of its lip with paraffin- or cottonseed-oil, 
glycerine, concentrated sulphuric acid, melted paraffin, or some other stable liquid 
of high boiling-point, which has previously been brought to a nearly constant tem- 
perature of between 95* and 105° by heating with a very small Same. Or, if such 
an apparatus is at hand, heat the tube in the covered batJi shown in Fig. 4 on page 
152. Continue the heating at this temperature for fifteen minutes. Then remove the 
tube from the bath; cool; unstopper; and add 10 cc. of normal aqueous sodium- 
hydroxide solution from an accurately calibrated 10-cc. pipette. Reinsert the stopper 
firmly, and shake well, co<Aing with running water from time to lime if the mixture 
tends to become warm. Ag^n remove tho stopper and wash it with distilled water, 
collecting the washings in a 75-cc. beaker. If the undissolved reaction product is 
solid or pasty, it may enclose unneutraUzed acetic anhydride. Hence the lumps must 
now be well crushed and churned up, while still in contact with an excess of alkali, 
by means of a glass rod with a flattened end. Then, rinse the mixture into the 
beaker containing the washings from the stopper, and titrate the free alkali with 
decinormal hydrochloric or sulphuric acid, using phenolphthalein as the indicator. 

Finally, calculate from the data obtained how many milligrams of the acetic 
anhydride heated with the substance have combined with it to form a neutral acetate. 
If Oie loss of anhydride due to this cause {" acelylation") exceeds 6 mgrms. when 
0. 1000 to 0. 1100 grm, of substance was weighed out for the experiment, the compound 
is probably an alcohol, and should be sought in Genus VIII. If the loss of anhydride 
is less than 6 mgrm., it is probably not an alcohol, but may be a species described 
in Genus IX. The calculaUon of the weight in milligrams of the anhydride con- 
sumed in acetylation will be facilitated by substituting the proper quantities in the 
following formula: 

Wt. in milligrams of anhydride consumed=a— [51,ft(d-e)]. 
In this formula: 

a— mgrm. pure anhydride'* weigjiedout (i.e. apparent wt.X percentage purity). 

* A 100-cc. bottle of at 
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b— the exact normility of the approximately decinonnal acid. 
c— " " " " " " normal td kali, 

d = cc. of above acid equivalent to 10 cc. of above alkali.* 

e=cc. " " " required to neutralize alkali remaining uncombined (from 10 cc. por- 
tion) after shaking with products of EicetyUtion experiment. 
Observations on Generic Test Vm. 

" The Teat by Solvbiliiy (1)" requires no special comment. 

In " The Teat wiih Sodium (2)" the correct interpretation of the phenomena 
requires good judgment and some experience on the part of the observer. Very 
few commercial specimens of compounds of Genus IX are so free from traces of 
moisture as to give off no gas at all. The ability to make the right decision is most 
quickly gained by examining the behavior of a few representative compounds. 
Heat b employed in the second part of the test, partly to increase the number of 
species to which it is applicable, and partly to make the result more deciave when 
the alcohol is one that is attacked slowly in the cold. The temperature of 75** is 
one at which it b not known that any species of Genus IX is decomposed by sodium. 
At a much higher temperature, however, sodium attacks some of the hydrocarbons 
(e.g. melted anthracene) with considerable violence. Whenever the sodium test 
proves inconclusive, it may be supplemented by Procedure 3. 

" Tke Test by AcetyUUion (3)," although requiring careful manipulation, will 
pve no trouble if directions are closely followed. But if the cork stopper is not 
protected by paraf&n, or if the test-tube is heated on a rapidly boiling water-bath 
so that the paraffin softens, or if a rubber stopper is used, the results will be 
worthless. The average accidental loss of acetic anhydride in a properly conducted 
expetiment b a little less than 1 mgrm. Heating with the anhydride at 100° for 
fifteen minutes as recommended in the regular procedure b insufficient to com- 
pletely acetylate many of the solid alcohols ; but it appears that most monatomic 
alcohols whose acetates are insoluble m cold water will be found to combine with 
very nearly the theoretical quantity of anhydride if the heating b prolonged to 
thirty minutes. 

Procedure 3 b not applicable to soluble polyatomic alcohob of Div. A 
Sec. 1, because they usually give soluble acetates which are rapidly saponified 
upon shaking with cold normal alkali. No more acetic anhydride is found to db- 
appear in an acetylation experiment with ethylene glycol or erythrite, for instance 
than in a blank test. 

of acetic acid, but it will be allowable, for the present purpose to base the oalculat'Oo of the per- 
centage purity on the asaumption that all alkali consumed in the titration '3 neutralized by 
anhydride only. On account of its peculiar action on phenolphthalein, <n titrating acetic 
anhydride, alwavB dissolve it first in an excess of alkali, and then add the indicator and 
titrate back nitn acid. 

* d— 10 -r. Calculations will be simplified by recording the numerical value of d on the 

label of the alkali bottle. 
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GENUS VIII, ALCOHOLS. 



DIVISION A, SECTION 1,— SOLID ALCOHOLS SOLUBLE IN LESS 

THAN 50 PARTS OF COLD WATER. 
[Containing all aoluble solid species of the suborder not described in the preceding genera.] 



HelUua- 






46-7 
49-5 
51-5 



SOLID ALCOHOLS. — Colorless and aoluble in less than 50 parts of cold vater. 



t Knacone, Ile-CC0H).C{0H).1U^— B. p. 172°-3=.— Qear crvst. v. taint pecu- 
liar odor. — S. c, aq. ; e. s. h. ag, or c. ale— Boiled w, dil. fi^, gives a very 
strong peppermint^like odor of pinacoliue !— The hot aq. sol. on cooling de- 
poeite a hydrate, m. p. 56°. 

m-Toljlene Ale, C JH,.CCH^OH)p— V. s. aq.; a. eth.— Oxidation gives iso. 
phthalic ac. (Testa 905 and 318-^}. 

(■)-I>iinethylplnAcone, EtC(OH}(He).C(OH)(Me).EL— Fairly s. aq.; e. s. alo. 
or etb. 

Dtisopropyl Glycol, Pr.CH(OH).CH(OH)Pr.— B. p. 222*-3°.— E. s. ale, or eth.— 
Combines w. CaCV 

tert-Butylcaibhiol, He,.C.CHrOH. — B. p. 112°-3°t — Odor camphorous.— 
"Somewhat" s. aq.— Test 702 gives tnmethylacetic ac. — Very volatile. 

Methylphenylethylene Glycol, He.CH(OH).CH(OH).Ph.— E. s. aq., ale, or eth.^ 
Tends to separate oily fr, solutions. 

nnacoae Hydrate, CjH,iOr6H,0.— 4-Hided tbl. — %1. at ord. temperature. — 
Loses aq. over H,hO„ or on dist., giving [nnacone. — E. s. h. aq. 

Phthalic Ale., o-C;a,.«^OH)^— Tbl. fr. eth.— V. s. aq., alo., or eth.— Cone.' 
H^O, lesinifies. — Test 905 gives phthalic ac. 

Styrolene Ak., Ph.CH(0H).CHrOH.— B. p. 273° (th. i.).— V. s. aq., ale, or eth, 
— Oxid. by Teat 702 to benzoic ac. (Test 312).— 66% H,SO« gives hydro- 
carbon, C,^„. 

Isomannide, C^,.0,. — B. p. 274' d. — Hygroscopic cryst., v. s. aq.; s. ale.; i. 
eth. — Warmed w. 2 pt. PQ, gives chloride, m, p. 49°. 

[-]Ar«bit«, C^,.COHJ,.— Warty maases, v. s. aq. or h. 90% ale— Does not 
reduce Fehling's sol. — Aq. aol. + borax weakly opt. act. [ — ]. 

p-Tolylene Alt, C A.CCHrOH)^— Ndl., v. s. aq., ale, or eth.— Oxid. by Test 702 
gives terephthaUc ac. (Test 318-3). 

Rluumiite, He.(CH.OH)i.CHrOH. — Triclinic pr. fr. ale— Opt. active.— V. a. aq. 



ir ale ; aim. i. eUi. 



-V. s 



t EiTthrito, C^,.(OH),.— B. p. 330°, — Clear eryst.— Taste sweet.- 

d. B. ale. ; i. eth.^Does not reduce Fehlicg's sol —The aq. sol. dissolves CaO 
in the cold. The sol. coagulates on boiling. — Schotten-Baun 
pves tetraljenzoate, mic. cryst. fr, Ac, m. p. 186'5''-7°. 

Pinolhydrato, CaHaOr— B.p.270°-1°.— S. inSOpt. aq. at 15°; e. s. ale. orefA./ 
Br, dropped into cooled 6% CHCl, sol, frives cryst. dibromide, d. s. CHC1„ 
m. p. l31°-2°.— Warmed w, dil. H,SO, pves oily pinol, b, p, 183°-^°. 

[-IMannite, CjH,.(OH)^— Ndl., v. s. aq.; d, s, absolute ale— Aq. sol. + borax 
IS strongly [-]. 

t[+]lUnnlte,C,H_(OH)r— Taste sweet.— Ndl.,s. in 6-4 pt.aq. at 18°; v. d. 
B.abe.alc.; i. eth.— Aq. sol. + borax is strongly [ 4- ]: alone is opt. i.— Pre- 
vents ppt, of Fe,0, fr. FeCI, by NaOH.— Oxid. by HNO, (cf. Test 205) gives 
no mucic ac. (dif. fr. dulcite). — Sbl. slowly when kept for some time at tem- 

gsrature somewhat above m. p.^1 '8 pt. mannite dissolved in 36 pt. cone 
CI and shaken w. 3-2 pt. bcnzaldehyde gives cryst. ppt, of mannitetri- 
benzacetol.ro. p. 207°; v.d.s.aq.; e.eth.t 
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OENUS VIII, DIV. A, SECT. 1. 
I.) 



SOLID ALCOHOLS. — Colorless and soluble in less than 50 parts of cold water. 



L-Mannito, C^j.(OH)p— Plates v. a. h. aq.; v. d. 8. abs. ale.— Aq. sol. + borai 

is optically i. 
Rtuunnolwzite, ll«.(CH.OH)pCHrOH.— Pr., e. b. aq.; b. h. ale. — Opt. act. [+]. 
it3>S-C7ctol)ezai)triol (Phlorogluctte), CA-(OH)r~-CryBt. fr. aq. Faint but 

pure Bweet taate. (Cryet. w. aq. which is easily expelled at 100°.) — £. h. 

aq. or ale; i. eth. 
[+ or — }Pendte, C^,,0,.— Ndl., b. 18 pt. aq. at 18°; d. a. o. ale. — Aq. bo\. 

opt. i. — Does not reduce Fehling's solution. 
Duldto C^p(OH)p — Nearly tasteless.— Cryst. b. in about 25 pt. c 

ac.'i— Opt. i, 
of maimite. 

] compound, m. p. 188° e. 
-Efflorescent cryst. w. 2H,0 fr. cold aq.; 
-S. in 5' 7 pt. aq. at 24°; i. abs. ale. or eUi. 
irated to dryness w. a little dil.HNO,fHi a 

__ gives a reddish-colored mass when treated w, a little ammonia 

and CaCl] and again evaporated." 
[ + 1 Qnercite, CJHj.(OH)^— Orvst. s, in 8-10 pt. c. aq.; d. s. ale; i. etb. 
Boiled w. dil. H,SO, and MnO, gives puneent qiunone odor. — Grid, by 
HNO, gives oxalic ac., but no mucic ac. (cf. Test 205). 
PentaeiTthrite, C.(CHpOH)..— Tetragonal ciyst. s. 18 pt. aq. at 15°. — Opt. i.— 
Oxid. by dU. HNO, to glycollio and oxalic acids. 



rac-P«r«Ite, C,H^(OH),.— Cf. (+ o 
Inonte, 03^ (OH),— Taste sweet.- 
cryst. fr. aq. above 50° anhydrous. — S 
— topt. i.— ' A bit of inosite evapora 
crucible cover gives a reddish-^Mlorec 
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COLORLESS C0MP0TJND8 CONTA3N1NO C, H, AND O [SUBORDER I OF ORDER I). 

GENUS VIII, ALCOHOLS. 



DIVISION A, SEXrnON 2,— SOUD ALCOHOLS NOT SOLUBLE IN 
50 PARTS OF COLD WATER. 



HeltiD^-point 



SOUD ALCOHOLS.— Not eoltible In BO parta of cold water. 



254 

233 (th. i 

218 
167(15 mn 

210 



220d. 
210-5<15in 



303c. 

297-8 



Dodecyl Ale, C,;H,(.OH.— Silvery 1ft. fr. dil. ale. 

B-Tetnunethj^rinacoiie, EtrC(OH).C(OH).Eti. — Aim. i. aq.; 
V. B. alc. or eth. 

tdnnamyl Ale, Ph.CH:CH.CHfOH. — Aromatic hyacinth- 
like odor. — D. 8. aq.; v. s. eJc or etb. Droppng Br in 
cold CHCl, aolutioD gives bromide, m. p. 74°; i. aq,; e. b. 
ale. or eth. 

o-Tolylcarbinol, He.C^^.CHpOH.— S. 100 pt. c. aq. ; e. s. ale 

TerpinBoI, C,,H,^OH.— Ct. Div B, 2, b. p. 218°.— Lilac odorl 

Tetndecyl Ale, C.H^.OH. 

Dihexylcariiiaol, CC^„),.CH.Oa.— V. s. CHa, or bz. 

t [ — l-Manthol, C, ^u.OH. — Cryst . w. atrone peppermint 

odor!— D. 8. aq.; e s ale , eth., or cone. HCT.— May bo 

identilied by conveision into ite benzoate of m. p. 54-5'. 

(a. Beckmann, A, 262, 31.) 
Phenylbenzflcarbinol, Ph. 

H,SO, pvea stUbene. 

IIeO.C^,.CI_, ___ 

id. by dil. HNO, pves iu 
tCetyl Ale, C.^Mp.— Cryst. in emaU 1ft. fr ale.— (When 

fused gives off H eaisUy in Test Vni-2.) 
nperanyl Ale., CH/)j.Cja,.CHpOH,— Dee. on dist. w. forma< 

tion of piperonal {heliotrope odor) I — Long eryst. not vtA. 

w. Bt.^I) s. c. aq.; v. b tdc. or eth. 
p-PhenyltolylCArbinol, He.CA.CH(OH). Ph.— Silky ndl. 
tert-BntykarbinoL— Cf. Sec. A. ("Somewhat s. aq.") 
(t-Oxyhydrindene, C,H,.OH.— Naphthalene-like odor. 
Octad^yl Ale., C,H„ .OH. —Silvery 1ft. fr. ale. 

•Irlcarbinol, Me.CA-CHrOH,- D. b. c. aq.; e. b. alo. or 



p-Tolrlct 



a-Naphthylmethyl Ale, C,^,.CHrOH.— Ndl., somewhat s. 

aq.; V. 8. ale or etb. 
Benzhydrol, Ph^CH.OH. — Silky ndl,, s. m 2000 pt. c. aq.; 

V. 8. ale. or eth. — Eanily oxid. in Test 702, eivinfr ben- 

eophenone (Test 7U). 
Camaubyl Ale, CuHa.OH. — CrO| gives camaubio ao. — Fr. 

dil. ale. cryst w 73-3% aq. 
Ditolylcarbinol, (C^,>,.CH.OH.— I. aq.; v. b. ale. 
Cetene Glycol, CH^COH)^— I aq.— Cryst fr h. ale 
DUauryl Ale, (C„Ha)rCH.OH.— Tbl. fr. eth. 
Ceryl Ale., C„H„.OH.— S. ale— Heated w. soda-lime ^ve« 
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GENUS VIII, DtV. A, SECT. 2. 

(OBDEB I, aCBOBDER 1.) 



■b^-job.. 



SOUD ALCOHOLS.— Not soluble b 50 parts of cold water. 



101-^ 
119-5 



;?-Haphtb7lm«thTl Ale., C,^^CHrOH.— Lft. e. v<A. w. st.~ 

V. d. 8. c, aq; e. a. ale. or eth. 
Orosiiie, CuH„0. — Lft. i. c. ale.; d. s. h. eth.; aim. L o. eth. 
DipahnitylMTbinol, (C,^) ,CH.OH.— SUky eryst. fr. alo. 
Mjiicfl Ale, C^„.0H (fr. cam&uba wax), — Small ndl- 

It. eth. — W. soda-lime at 200° gives meliaaic ac 
Hethyl-]>-toljlpuuu;oii«, C„,Hu.(OH)r—SbL— Hexagonal tbL fr. 



1. aq., 






laohTdrobenKdn, C,^|.(0H)|. — Cryst. fr. aq.; effloreaoent. — 
8. in 526 pt. aq^at 15°, or 820 pt. at 100°; e. s. ale. or 
eth. — Oxid. by Teat 702 gives benzoic ac.— Diacetat« (fr. 
acetyl chloride), lit. fr. h. ale; m. p. 117°-18°. 

AcetophenonerinacoiM, (Ph.C(0H)J(e)r— Ndl., i. aq.; e. a. 
ale. or etn. — In tube at 280° gives acetophenone and 
methylphenylcarbimol.— Acetic ^hyd. ^vea a hydro- 
carbon, C,^,,. 

Quebrachi^ CuH-OH. — I.ft. fr. ale— Oryat. also w. x H,0 
(easly lost).— I. e. aq. or alkalies; v. s. eth„ bi., or aee- 
tone.— A 8ol. in CHCl, shaken w. equal vol. of H^, (sp. gr. 
1 -76) becomes purple-red after 5 minutes. 

Phjtotterine, C,^^OH. — (In peas, beans, etc.) — From 
CHa, or eth. in ndl.; cryst. fr. dil. ale. W. 1H,0.— S. in 
6.05 pt. eth. at 20°. — Color reactiona w, H,SO, same as 
for cholesterine. (Cf. m. p. 148- 5=.)— Acetate, lft. fr. ale., 
m. p. 120°. 

Retanefluorenc Ale, C,^f.OH. — Silky ndl., fr. ale. — Aim. 
1. aq.; e. s. ale. — Oxid. pvee retene kettme. — Acetate, 
m. p. 70°-l. 

ParacbolefUriiw, CuH^OH. — (In Aethalium septicum.) — 
Cryst. w. aq. fr. dil. ale; dlky ndl. fr. eth. or CHCl,; i. a(]. 
' — Gives same color reactions as cholesterine n. H|SOt in 
CHa, sol. 

iMCholasterine, CuHi^OH. — (In auint.) — Qelatisoua flocks fr. 
"' ' - - ^ . e, s. h. ale. or eth. — Does not give the 



HNO, leaves yellow spot which beccnnes yefiow- 



aq.; e. e. h. ale. — Oxid. by CrO, gives beniaUehyde. — E. 
acted upon by PCI, in cold. — Heated w. acetyl chloride or 
anhydride gives diacetat«, pr. fr. eth., d. a. c. ale., m. p. 



Cttpreol, C,Ma.__. ,_ 

which is lost in desiccator. — I. aq.; e. rs. evn. — v-nvi, n 
shaken w. HJiO, (sp. gr. 1-76) gives blood-red color.— 
Opt. active [-]. 

t Cholesterine, C,fia-OSl+E.fi, lort over H,SOA— Dist. in 
vacuo above 360*— S. in 5 pt. h. ale; o. b. oth. or C8,. — 
IJissolve a few cgrmB. in 2 cc. chloroform and shake w. 2 cc. 
H^O, (sp. gr. 1 ■ 76) . The CHa, becomes blood-red, cherry- 
red, and nnaily a beautiful purple color w. strong green fluo- 
rescente in the acid layer. The CHQ, poured into adishsoon 
changes through blue and green to a dirty vellowl— Thia 
color reaction is also given by several other alcohols stand- 
ing near cholesterine in this section.— Identify by Test 821 1 
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lilinftpoint 



OENUS VIII, DIV. A, SECT. Z IM 

(ORDEB I, HtmOBDEB t.) 

SOLID ALCOHOLS.— Not soluble in GO parU of cold w&ter. 



ParaphTtosterine, CuHm-OH,— D. a. c. &lc.; e. b. eth. or CHCI,. 

)ti«a;ltol7lcarlni ~~ ~ 

Ip-.— E. 8. ale. < 
Fluorene Ale, C,^OH,— S. ale, eth., orbi.— W. cone. H^, 

tuma blue I — Oxid. by Test 702 gives dipbenylene ketone. 
E^oateiioe, C^»OH. + H,0 (from Ei^ot).— B. p. 185° (20 

mm.).— Pearly 1ft, fr. ale— S. in fiOO pt. c. or 32 pt, h. 04% 

ale; B. h. eth. or c. CHCI,.— Sol. in cone. H,80, b orange- 

led, becomiog red and then violet on addition of aq. Tm 

orange eol. when shaken w. CBClj doe« not color the latter, 

(Dif. fr. choleaterine.) 
t TrlphenylcarbinDl, PhrC.OH.— B. p. a. 360° undec. — E. a. ale., 

eth., or b».— Stable. 
PtKnyltolylpinacone. C^H^.(OH),. — E. a. bi.; d. a. ala; a. eth. 

— E. oxid. by CrO, ^vmg phenyltolyl ketone. — Decompoaed 

by heating with acioa. 
CluTMfiuorme Ale, C,^,o.CH.OH. — E. a. ale or eth. — S. cone. 

H,SO, w, ped-violet color. — Ale, aol. on addlUon of cone, 

H^Oj becomes blue. 
Bwuopiiiaconej PlirC(OH).C(OH)Phr— S. in 39 pt. h. ale. — In 

melting aphts into beniophenone (Teat 714) and diphenyl- 

carbinoL 

—V. d. B. c. »<]., e ale, or eth.; 
aid. and anisic ac. 
niicyl Ale, C,^„OH. (fr. bird lime).— B. p. a. 350°.- 1, aq.; 

d. B. e ale or eth.— M. p. acetate 204''-6'. 
Anthrapinacone, C,^^(OH)r— Ndl. fr. bz, 
HomocboltcteTinev C,^,0. (fr. Dalmatian insect powder). — 

V. s. eth. or CHCI,; d. s. ale, — Qives the choleaterine color 

reactions. 
Camphene GI7C0L C,^,„(OH)r— Sbl. above 100°.— D. a. h. aq.; 

V. 8. ale or eth. ; d, b. Igr. 



I. Igr.; V. d. a. aq.; e. s. ale. 01 
me. (Dif. fr. ordinary camphoi 



roon camphor I — E. s 

Does not give an oxi 
[— ]-Bomeol, C,,H„.OH. — Closely resemblee the [+j comp.— 

(Occura in several natural oils.) 
1-Bomeot, C,^,.OH. — Closely resembks the [+] comp. 
Iwbomeot, C,gH,i.OH. — Closely resembles the [+ ] comp. — Opt. 

active [ + ]. 
BetuUn, C^,0, (fr. birch bark).— Ndl. fr. ale— Sbl, w. dec. 

— S.inl48pt.cold,or23pt.h.ate.; s.h.eth ; d.s.c.eth. — 

Heated w. acetic anhyd. ^ves diacetate, pr. s. eth., m. d. 

217°. — Emits odor like morocco leather when Btronglyheatcd. 
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COLORLISS COMPOUNDS CONTAINING 0, H, AND O [SUBORDER I OF ORDER 11 

GEND8 VIII, ALCOHOLS. 



DIVISION B, SECTION 1,-LIQUID ALCOHOLS (AND SOLUBLE 
ETHEHS) WITH SPECIFIC GRAVITY LESS THAN 90 AT W/i'. 



Boi-i^^i-t 


BpMifio 


ALCOHOLS.— Colorless and liquid, with Specifio Grftvity lew 


GnvJty. 


thAnO'90at 20°/4°- 


-24 




Hethvl Eth., Me^O.— Is absorbed in large quantity by c. cono. 
H^O,; the aol. on dil. w. oq. evolves the gaseous ether un- 
changed. 

Kethjl Ethyl Eth., M«.O.Et— Odor ethereaL 






+ 10-8 


0-725(0) 


14 


0-897(0) 


Ethylene Oiide, C^,0.— Misc. w. aq.— Aq. sol. reduces ToUen's 
reagent.^t Gives ppt. of MgO after long standing v. cone. 
MgCl, sol.— W. HCl gives chlorhydrine.— W. aq. and N» 
amalgam gives C^,.OH. 






35 


0-719"/, 


t Ethyl Eth., £1^0.- Mobile liq. of ethereal odor; a. in 12 pt. 
aq. at 17-5°. 


35 


0-869(0) 


PropTlene Oiide, Me.(CH.CH,).0.— S. in 3 vol. aq.: misc. w. 
ale. or eth.— Heated w. aq. gives propylene Klycol. — Heated 
V. cone. MgCl] sol. ppts. MgO. — Reduced by aq. and Na 

amalgam to iaopropyl ale. 










36.5 


0-763"-V,i.. 


Vinyl Ethyl Eth., C^jO.Et— Gives Test 901.— Distil w. dil. 
H^O,. The distillate gives reactions for acetaldehyde and 
ethyl ale. (Cf. Tests HI and 814.) 










38-9 


0-747(0) 


Methyl Propyl Eth., Me.O.Pr. 


39 










46 


0-77(11) 


Methyl Allyl Eth., Me.O.C.H..— Gives Test 901.— B. p. dibro- 


SO 




1,3-Propylene Oxide, (CH^CHcCH^.O.— B. p. a. 320'.— Misc. 
w. aq.— Boiled w. cone. aq. KOH gives polymeric oiddes. 


51-2 


0- 831(0) 


bobutylene Oxide, Mer(C.CH,).0.— Combines w. aq. w. evol. of 
heat, giving isobutylene glycol. 






54 


0-745(0) 


Ethyl Isopropyl Eth., Et.O.(^,.— Dec. by 1% H^. at 160* 
mto its constituent alcohols. 


5fl-7 


0- 834(0) 


»-Dimethylethylene Odds, (Me.CH.CHMe) : 0.— Unites quickly 
w. h. aq. to form corresponding glycol. 


61-2 


0-83(12) 


Methyl Proi«rgyl Eth., Me.O.C^,.— Gives lemon-yellow gelati- 
nous ppt. w. ammon. AgNO,l 






62-3 


0-769(20) 


Ethyl Isopropenyl Eth., Et.O.CHe:CHr-'Dec. by 1% H^, 
quickly and completely in the cold into acetone and ethyl 

ale. (a. Test 711-1.) 






62-3 




Allylene Oxide, He.{C;CH).0.— S. aq. but separated fr. sol. by 
K,CO,.— Very stable. 


63-6 


0-755(0) 


Ethyl Propyl Eth., Et.O.Pr. 


66 




Ethyl Allyl Eth., EtO.C^,.— Gives Test 901.— Dec. by heating 
w. 2% H^O, to ethyl and aUyl alcohols (cf. Tests 814 and 
811). 

t Methyl Ale., He.OH. — Misc. w. aq. — Odor alcoholic- 






66 


0-798"/u 






Identity by Test 8191 


69c. 


0-725{21) 





zee b, Google 



GENUS VIII, DIV. B, SECT. I. 

(order I, BUBORDBR I.) 



114 

115-16 

116-5 
117 

ll7c. 

117.6 
118-5 



0-875(0) 
0.7»4'*Vir. 



0-880(0) 
0.789'% 



90-7 (th.i.) 
94.3 
96-6C. 


0-744(21) 

0-805(18) 
871(0) 


97-40. 


0-804'V. 


99-8 


0-827(0) 


101-8 


0-814(15) 


104.6-6 


0-874(0) 


106-5 


0-817(0) 



0-840"/, 

0-834"/. 

0-832(0) 
0-873(0) 
0-810'V, 



i,4-OXTP«ntaiW) H«.(CH.(CH,),):0.— 3. in 10 pt. c. &q.; 

mora s. c. than h.; v. s. ale. or eth. — Not attacked by aq. 

at 200°.— Wbeo heated w. a 60% HBr sol. pvea CtH.^r,. 
t Ethyl Ale., EtOH. — Odor alcoholic. — MiBC. w. aq. — Identify 

by Teat 814 ! 
Ethyl Propargjl Etb» EtO.^H,. — Penetrating odor. — D. s. 

aq.; nusc. ale. — Uiuat.— <jives yellow ppt. w. anunon. 

CuCI.— Heated w. 1% H,SO, gives propargyl and ethyl 

alcohols. 



- «!■; 

t Isopropyl Ale, He.CH(0H).He.--1ICsa. v. aq.— Test 819-1 
gives amber ring. — Test 801 applied in ttie cold to a 1% 
aq. soL gives an imiitediat« ppt. of iodoform. — Identify 
by Test 8181 

t Trimrtbylcartinol, Me,.COH. — M. jp. 25". — V. a. ao.— 
Deliq. — Odor mild alcoholic. — The color produced in 
Test 819 resembles that pven by methyl ale. I — Does not 
gjve iodofonn in Test 801. 

Glycol Dimethyl Eth., (^.(OMe)^ — HI gas ^ves glycol and 
methyl iodide. 

t Propyl Eth., Pr^.— Gives Test 907. 

Allyl Eth., (C,H^yO.— Gives Test 901. 

tAllyl Ale, CH,: CH.CH,OH. — Odor very penetrating and 
muBtard-like t— MiBC. aq. — Gives Test 901.— Teat 819-1 
gives a brown ring. — Identify by Test 811 1 



t sec.- Butyl Ale., Me.CHCOH).CHrMe.— Odor mild alcoholic. 

— E. s. aq. — \% aq. sol. gives some iodoform in the cold 

after a few seconds by Test 801. — Test 819-1 gives a pale 

lemon-yellow ring below a pale rosc-rcd ring, 
t DimethylethylearUaol, HerC(OH].Et. — Odor mild alcoholic. 

— Not V. 8. aq. — Color given in Test 819-1 is similar to 

that from methyl alo. — Does not give iodoform in Teat 801 . 
I, S-Osyhesane, Me.(CH.(CH,),):0,— Odor ethereal.— Rather 

d. s. aq.— Does not unit« w. aq. at 230°. — Combines w. 

HCl to form its chlorhydrine. 
t liobutyl Ale., MerCH.CH,.OH.— Odor alcoholic— S. in 10-5 

pt, aq, — Test 819-1 gives amber-colored ring. — Identify 

by Test 8171 
MethyliiopropTlcarUno), Me«CH.CH.(OH)He.— Oxid. by Test 

702 w. cold, \ery_ dil. CtO, gives acetone, methylisopropyl 

ketone, ana acetic acid. 
Tm^thylcarbinol, CH, : CH.CH(OH) .Et — Unaat. (Cf . Test 



Dietbylcarblnol, EtrCH.OH. 

Crotyl Ale, He.CH:CH,CH,.OB.— See Test 001. 

t Butyl Ale, C.H,.OH.— Odor alcohoUe.— S. in 12 pt. aq.- 

Identify by Test 8131 
Dimethjllsopropylcarbinol, Her(C,H,)C.OH. — Camphorou 

Metbylnropylcarbinol, lle.CH(OH).Pr.— S. in 6 voL aq.— I: 
said to give iodoform in Test 801. 
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GENUS Vtll, DIV. B, SECT. 1. 



m^iDl 



Omity. 



119-5 
120-1 



123-5 

12S 
128-7 



0-S44(0) 
0-835(0) 
0-824(20) 



135c. 

136 


0-834(0) 
0-833(0) 


137 




137-8 (th.i.) 


0-828(0) 


138-9 


0-842'V,T 


140 


0-829"/, 


140- 3c. 


0-823"/, 


140-2 


0-840(20) 


147 


0-838(0) 


147-8 




148-50 


0- 819(17. 5) 


150 

1510. 


0-876(0) 


154 (th. i.) 


0-830(15) 


154 


0-820(20) 



Dimethylallylcarbiiiol, lUrC(OH).C^r— Oxid. by Test 702 
^vea acetone (Test 711), ronoic ac., etc. 

Pinuoline Ale., MerC.CH(Oa).He.— M. p. 4°.— Slky nd]. w. 
camphorous odor. 

HethjldietliylcBibiiiol, M«.C(OH).Etr— Test 702 nvea acetic 
ac. (Test 311)- 

Dimethylpropylcubinol, Hep(Pr).C.OH.— Teat 702 gives acetic 
and propionic acida. 

Glycol Diethyl Eth., CiH,.{OEt)^ 

EthyUaoprDpylcarbinol, ELCH(OH).Pr. 

acL Amyl Ale, Me(Et)CH.CHrOH.— Test 702 ^ves vaUrianio 
and acetic acids. 

DimethyliMbutylcarUnol, ][«,.C(OH).CA' — V. d. s. aq. — 
Test 702 gives acetic and laobutyric acida (Test 311). 

tboamyl Ale., lIe,.CH.(CE,)rOH.--Odor di^greeable, pro- 
voking coughing. — S. in 30-4 pt. aq. at 22°. — Bums w. 
smoky flame. — A few drops wanned w. x's of CrO, mix- 
ture gives at first the sweetish and fruity odor of valerianic 
aldehyde, soon followed by the unpleasant odor of iso- 
valerianic ac, 1 — Warmed w, IJ pt. cone. H}SO, gives & 

HethylisobutylcarUnol, He.CH(OH).Bn. 
3,3,3-TiiinethylbutaDOl(>), llB,.C.CMet.OH. — Odor camphor^ 

ous. — M. p. 17°. — Hygroscopic, giving a hydrate, m. p. 

83°- 
n-EtbyUUyl Ale, ELC^.OH.— Unsat. (a. Test 001.) 
EthylpropylcarUnol, EtCB(OH).PT. 
HethylbulyLearUnol, Me.CH(OH). Bu.— Oxid. by Test 702 

gives aceUo and butyric ac. 
Bezenyl Ale, Cfi^. — Odor pvingent and peppennint-4ike. 

— E. s. c. aq. 
Amyl Ak., C^u.OH.— L aq.— Test 702 gives valerianic ac. 

(very unpleasant odor). 
H«thylcrotytcarbinoL Me.CH(OH).C,H,.— D. a. aq.— Unsat. 

(Cf. Test 901) 



MethyUthylpropylcarbinot, (Me)(Et)(Pr),C.OH.— Test 702 gives 
acetic and propionic acids. 

Triethylcarbinol, Et,. COS.— Test 702 gives acetic and pro- 
pionic acids and diethyl ketone. 

Hethylpropjlcarbincariiinol, (IIe)(Pr).CH.CHrOH.— Teat 702 
gives methylpropylacetic ac. and methyl propyl ketone. 



ithyl iaoamyl ketone, iso- 

valerisnic ac., etc. 
Isotaezyl Ale, Me^CH.(CH,),.OB. 
DUUylcaihinol, (C,H0^CH.OH,— Aim. i, aq.— Test 702 pves 

CO, and some formic ac. 
«ct Hexj;l Ale, Me.CH(Et)^(CHJ,.OH (7).— Test 702 pves act. 

caproic ac. 
DipropylcarUnol, Pr,.CH.OH. — Test 702 gives propitMuo and 

butyric acids. 
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GENUS nil, DIV. B, SECT. 1. 

(OBDER I, SUBORDER 1.) 



Boiljn^^t 


C^IS-- 


ALCOHOLS.— (i>lories9 and liquid, with Specific Gravity less 
thaaO-90at20V4''. 


1570. 


0-833(0) 


Hexyl Ale. CXrOH. 


157 


0-871«/, 


Teat 702 givea diethyl ketone, etc. 


158-40. 


0-864(0) 


MethyldUUykwbinoL Me(C^^,.C.OH.— Test 702 pvea acetic 






160 


0- 830(20) 


Diethylisopropylcarbinol, Et,(CjH,).C.OH. 


160-lc. 




Cydohewnol, (CHJ,;CH.OH.— M. p. IB'-IT'.— Odor like cap- 
ryl ale— S. in & vol. aq.— HN6, oxid. to sdipio ae.— CiO, 
oxid. to cycloheianone. 


160-60. 


0.838"/, 


and butyric acidn. 


161 -60. 


0-825(20) 


Hoth^ldipropylcwMnol, Me(l'rJ.aOH.— Teat 702 pves pr(>. 
pionio and butyric acids. 


1M-J( 




and vfaerionio acida. 


175 


0-855(20) 


BBVeral hours w. dU. H^to form the oside, b. p. 12r-9'. 


175-6 


0-878(0) 


Ethyldiallylcarbinol, (Et)(C,H^^C.OH.— Oxid. by CrO, gives 


175-8 (th.i.) 


0-834(0} 


tHeptylAlcCArOH. 


179 


0-819"/. 


tMethylhezTlcarblitol, (He)(C^,J.CH.OH.-T«t 702 gives 
acetic and caproic acids. (Ct! foot-note on p. 147.) 1 


179-5 


0-836(20) 


Bthyldipropylcarbinol, (Et)(l>r,).C.OB.— 'Teat 702 gives acetic. 






190-5 


0-870(20) 


[-] Linaloi, C. A.O.— (In origanum and other esaenUal oils.)— 
Agreeable perfume odorl-Adda Br..— KMnO, o.^id. to 










195-5 (th.i.) 


0-838(0) 


Octyl Ale, C^.^OH. 


194-8 BLd. 


0-868(20) 


Coriandrol, C.^.^OH.- Fraffant odorl-Bhaking v. 5% H^O. 

gives terpine hydrate.— E. oiid. by KMnO.. 


210-11 


0-839(0) 


Propylhexylctrbinol, (Pr)(C^,0.CH.OH. 


211o. 


0-849(0) 


Diamyl Ale, C,^„.OH.— Odor faint. 


213-5 (th. i.) 


0-842% 


Honyl Ale, C^.^OH. 


214 Bl. d. 


















905-3 and 318-3.) 


215 (th. i.) 




Methylbeniylcarbinol, (Me)(C^,)-CH.OH. 


229-30 


0-880(15) 


Geraaiol, Me-C:CH.(CHJrC(Me}:CH.CE-OH.— B p. (15 mm.) 
118-20°: BtiU liq. at -15°.— Odor lie the geranium and 
rose.- 1, aq.; misc. ale. or eth.— Opt. inactive.— Oxid. by 
KMnO, givea acetone and hevulinic ac; by CrO, mixture, 










Joum. f. pratt. Chem. II, 56, 28. 


S31o. 


0-830(20) 


Deeyl Ale, C„H„.OH.— Viscous, highly refractive oU.— U. p. 

+7°. 
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COLORLESS COMPOUNDS CONTATOmG C, H, AND O [SUBORDER I OP ORDER I] 

GENUS VIII, ALCOHOLS. 



DIVISION B, SECTION 2,— LIQUID ALCOHOLS WITH SPECIFIC 
GRAVITY GREATER THAN 0-90 AT 20°/4°. 



cnllnc-pciot 



ALCOHOLS. — Colorless &nd liquid, with Specific Gravity 
greater than 0-90 at 20°/4°- 



160-1 
l'61-2d. 



0-990(15) 
1-048(0) 
0-972"/, 



183-4 
184-5C. 


0-960(16) 


187-5 


995(0) 


lSS-9 


1-040(19.4) 


191 
192 

97-7 -5c. 


0-920(21) 
1- 019(0) 
1 125(0) 


202-4 
203-5 


1.013 
1-011 



Bjitohmnt (ct. Gentu IX, B, 3). 
Diaxjctbjlene, C,H,Or — M. p. +9°. 



Propargrl Ale, CH ■C.CH-.OH,— Odor agreeable.— S. aq.— Un- 
sat. (cf. Test 901). and gives an ex^oeive greenish-yellow 
ppt w anunou. Cad in Test 906.— Heated w. solid KOH 
gives acetylene, C0„ and H. 

0-92e(13) Ettijieneglrcol Honoetiiji EOl, BO.CHrCHrOEt 

1-113(18) Siytlirite Anhjd., C^O-— Misc. w. aq.— Reduces h. emmon. 
AgNO, sol.- Ppt'8 MgO fr. MgCi, sol. 

0-ai5"/K THinetliTl«neglrcolEai7lEtli.,ELO.(CH,)rOH.— Odorpleasant. 
—V. s. aq. 

1-165(0) Glydd, C^,O.CH_OH.— B. p. (J5 mm.) 74°-ff'.— Misc. w. aq.. 
ale, or eth. — IWat. under ordinary preesure givee acrolein 
(Te«t 112).— Reduces Tollen'a reagent in the cold (Test 101) 1 
— Unites quickly w. aq., forming glycerine (Test 816). 
Furfuralcohol, C,H,O.CH-OH.— D. a. aq. I ; e. s. ale. or eth.— 
Very unstable towaim mineral acids; becomes green when 
treated w. cone. HCl I— Heated w. solid KOH gives succinic 
ac (Test 320), CO,, etc. 

1-145(0) . Glycerine Eth,, (Cft)rOr— Misc. w. aq.,alc., or eth.I— At 100° 
I unites w. ai^. to form glycerine (Test 816)! — After being 
' wanned w. dd. HCl gives " iodoform reaction " and reduces 
Pehling's sol. — Br acts violently, giving dibrotnhydiine. 

1 003(20) I, i-DitaTdrox7-3-meUiyl propane, C^.gOp — Heated w. aq. at 
180=-200' gives isobutync aid. 



180=-200' gives isobutync a 
3, S'Dihydrozybutane, Cfi,.{OS)r 
. Suberyl Ale, (CB,),:CH.OH. —Taste, burning, bitter.- 



-F(\ 



gives suberyl chloride. 

3, 3-Dlb^droxypentane, Cfl,jO^ — Oxid. by Br aq. gives acetyl- 
propionyl. 

Propylene Glycol, MeCH(OH).CHrOH. — Tasle sweetish.- 
Misc. w. aq.; s. in 12-13 pt. eth.— Test 702 pves acetic 
ac. only. — Made into a paste w. ZnCI, and ignited as in 
Test 816 for glycerine gives propionic aid. 

B-Diethylglycerine Eth., C,H„0, 

I, i-Dlhydroiybutane, C.H,.(OH),.— E. s. aq. 

t Ethylene Glycol, CH,(OH).CH, (OH).— Somewhat viscous liq. 
—Misc. w. aq.; v. s. ale; d, a. eth.— Solidifies abt. -20° 
and then melts at - 17.4°.— Ignited w. KHSO, as in 
acrolein test for glycerine gives acetaldehyde. ((S, Testa 
816, 112, and 111.) 

Hetfaylphenylcarbinol, (He)(Ph).CH.OH. 

Butanediol (r, 4), C^,.(OH)r— Viscous. 



ze= by Google 



JoUin«-p<MJ 



OENVS Vin, DIV. B, SECT. 2. 

(OHDER 1, SXJBORDBR I.) 



ALCOHOLS. — Colorless and liquid, with Specific Gravity 
greater than 0-90 at 20''/4''. 



206-7 

312 

214 (th. i.) 



1-120 
1-043'V* 



1-034(21) 
1>0S3(1^ 



; i, eth. — Oxid. gives 



221 


1- 000(0) 


220-6 
235 


1-008(18) 


22S-30 
240d. 


1-101(25) 


240 6o. 


0-978(15) 


247-5 
250 


1- 120(23) 
1-132(0) 


2S4 


1044"/, 


290 
290c. 


1-133 
1-260"/. 



when suffi- 



Butuiedld(r,3), C,H^(OH)^— 
oxalic and acetic acida and ci 

t Bciuyl Ale, Ph-CH^OH.— Odor faintly aromatic— S. in 
25 pt, aq. at 17°.— Oxid. by Test 702 gives bensoic ac. 
(Test 312). — (Unless freah^ prepared is likely to contain 
traces of benzaldehyde.)— identify by Teat 8121 

a, 3-Diiiydrozyhezuie, Cfi^fiOSjr. 

Benzylcarbinol, CiHt.Ch|.OH. 

t Trimethylene Glycol, CH,( OH) .CHpCHi(OH).— Viscous; miac 
w. «l;--t Distilled w. KHSOj as in acrolein test for glycei^ 
ine (Testa 816 and 112) gives no color w. the fuchsine- 
aldehyde reagent. (Di!. fr. glycol and glycerine.) 

m-Tolylcarbinol, He.CiH,.CHrOH. — Renuuns liq. at —20*.— 
S. m 20 pt. c. aq. 

tXerplneol, C,^i,0. — Sepantea fr. eth. sol. in transparent 
ciyet. w. m. p. 35°. (The commercial product is alwavs 
lig.) — Laq.; v. s. ale. or eth. — Adds Br,, giving oily bromide. 
Gives a dibydrocbloride, m. p. 50°. — The oooc whe 
cieutly diluted resembles that of lilac flower I 
oxypenta 

; •■ ibt- 

■.-Dimethyl Dlpropyl Glycol, [(He)(Pr)C.OH]r 

nunylpropyl Ale, Ph.(CH,)r OH.— Viscous, d. s: aq.; misc. 

w. ale. or eth. — May be oxid. by CiO, to hydrocinnamic ac. 
Ethyl Glyceryl Eth., CH,(0H).CH(0H).CH,.0.Bt 
Allyl Glyceryl Eth., C,Hs.O^C»H,.— S. in 2 or 3 vol. aq. t— 

Unsat. (Ct. Test 901.) 
p-Cumlnic Ale, HerCH.C^,.CHpOH.— IiTisc. w. ale. or eth.— 

Oxid. by KMnO, to terephthslio and oxypropylijcnsMO 

acids. — Persistent boiling w. Zn dust gives cymene. 
Saligenin Methyl Eth., o-MeO.C^rCHrOH. 
Diethylene Glycol, CH,(OH).CHrO.CHrCHrOH,— S. aq. ale. or 

Cinnamyl Alc^ Ph.CH:CH.CH^OE. — Aromatic odor like hy- 
acinths. — D. B. aq.; v. s. alo. or eth. — Gives Test 304 eaaly. 

Triethylene Glycol, C^„Oj.— Misc, w. aq.; d. b. eth, 

t Glycerine, CH,( OH) .CH( OH) .CH,. OH.— Viscous sweet-tast- 
ing synip. — Misc. w. aq. or ale; i. abs. eth. — Identify by 
Test 816 1— (Commercial glycerine usually contains so 
much water that it may begin to boil 100° lower than 
the b. p. given. The temperature will rise nearly to tho 
true b. p., however, if tne distillation is continued.) — 
[N.B. — Several of the higher homologues of glycerine have 
been prepared. They are syrups, v. s. in water and almost 
insoluDle in ether; but as they possess little interest, and 
can not be distilled without decomposition under the usual 
atmospheric pressure, their description is omitted,} 

DibeniylcwUnol, (Ph.CH,)rCH.OH.— £. s. alo. or eth. 
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NUMBERED SPECIFIC AND SEMI-SPECIFIC TESTS FOR 
THE ALCOHOLS. 

[TESTS 801-900.] 

8oi. The Iodoform Test. 

The more or less ready formation of iodoform when certain aliphatic compounda 
are treated vnth iodine in dilute alkaline solution, furnishes a qualitative t«st that has 
found many applications in organic analyEis. When the use of this reaction is directed 
in the tables for the purpose of distinguishing between some of the lower boiling liquid 
alcohols and ketones, proceed as tollo4vs: 

Prepare a cold aqueous solution containing one drop of the pure compound in each 
cubic centimeter of water. If the test Ls to be made with a single centimeter of the solu- 
tion, carry it out in a. three-inch test-tube ("weighing-tube"). For each centimeter of 
solution uiMid, add two drops of sodium-hydroxide solution (1 : 10); then, drop by drop, 
from a medicine-dropper, a concentrated iodine solution,* until a barely perceptible tint 
of yellow, that persists after standing for several seconds, remains. If too much iodine 
should be inadvertently used, cautiously add just enough more soda to destroy the excess 
of color. Let the mixture stand at the temperature ot the laboratory for two minutes. 
Then shake and notice whether any iodoform has separated. 

If no iodoform separates in the cold, immerse the bulb of a small thermometer in the 
solution; heat to 60°, and maintain this temperature for one minute. If the solutioD 
becomes entirely colorless during the heating, add just enough more iodine to restore 
the trace of yellow that was previously present. If no precipitate appears at once, set 
the tube aside for two minutes before making the final observation. 

In the first part of the test, in the cold, tsopropyl aleahol and acetone give good precipi- 
tates of iodojorm immediately; secondary butyl alcohol rather slowly. Methyl, ethyl, 
propyl, isobutyl, tertiary butyl, isoaroyl, and allyl alcohols give no precipitates imder the 
same conditions. 

Ajter heating at 60°, ethyl alcohol gives a good precipitate, and allyl alcohol a very scanty 
one. The other compounds mentioned in the preceding paragraph which do not give 
iodoform in the cold, do not give any at 60° within the specified time limit. 

The interpretation here given to the results of the test will not hold for solutions that 
vary greatly from the prescribed concentration. It is applicable, however, in testing the 
saponification distillates obtained by the procedure of Generic Test V-2, B. Under 
other conditions, which were first carefully studied by Lieben,t (he delicacy of the reac- 
tion when used for the detection of smaller quantities of ethyl alcohol, etc., may be 
greatly increased. According to Lieben, most compounds containing the CH,.CO.C and 
CHj.CHOH.C groups may be made to yield iodoform by appropriate treatment with 
iodine and alkali; some, like levulinic acid, giving it very readily in the cold. Hence 

* This iodirie colution should be kept in stock, and is prepared by rubbing 1 part iodine in 
a mortar with 5 parts of potassium iodide and 15 parts of cold water. 

t Cf. Lieben, Lie big a Annalen, Spl. 7, 221. — The lower alcohols and acetone, if in ven- weak 
solutions, are easily concentrated by distilling throueh a tower. The first runnings will contaja 
nearly all of the orffanic compound so that the second half ot the distillate may be safely rejected. 
The process of "saltinK out with jwtassium carbonate maybe combined with distillation, aa is 
Illustrated in paragraph (i) of Generic Test V-2, B. 

166 
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SPECIFIC TESTS FOR THE ALCOHOLS. Ib7 

while the test U more used than any other as a preliminary reaction for the detection of 
ethyl alcohol and acetone in aqueous solutions, the result requires confirmation by 
additional evidence. 

Iodoform is ordinarily recognized by its peculiar pervasive odor and pale-yellow color, 
though it is said that neither of these properties are characteristic of the chemically pure 
substance. Indeed, under the conditions of the test, the precipitate is at first often prac- 
tically white, and the odor is not always well developed at the moment of formation. An 
iodoform odor, unaccompanied by a precipitate, should never be accepted as satisfactory 
evidence of the presence of any of the compotmds pving the reaction. An iodoform pre- 
cipitate. If washed with cold water, dissolved in a little warm and quite dilute alcohol, and 
then allowed to crystallize out very slowly, separates from the solvent in regular hexagonal 
plates of decidedly characteristic appearance, in which the opposite comers of the hexagon 
are connected by straight lines crossing its geometrical centre; or, sometimes, in regular 
six-rayed stars whose primary rays branch into a system of sj-mmetrical subordinate 
rays after the manner seen in frost crystals. 

8ii. Allyl Alcohol. (Properties tabulated on p. 161.) 

Support a 25 cc. distiUing-flask with a long side-tube in a vertical position by a clamp. 
Cool the bulb by surrounding it with cold water. Introduce two drops of the alcohol, 
and then three drops of a solution made by dissolving 1 grm. of chromic anhydride in 
a mbcture of 6 cc. of wat«r and 0.8 ce. of concentrated sulphuric acid. The liquids should 
be dropped from a medic ine-<lropper in such a manner that they will not come in contact 
with the side walls of the flask in falling. Cork quickly. JxKisen the clamp, and incline 
the flask so that the lower end of the side tube shall dip into 2 ce. of water contained in 
a test-tube standing in a beaker partly filled with cold water. Boil the solution in the 
flask over a very small flame until it has evaporated nearly to dryness. Loosen the stopper 
before taking away the lamp. 

Mbc the aqueous solution in the test-tube with 5 cc. of the fuchsine -aldehyde reagent 
used in Test 112 (1). Allow to stand overnight and oi»serve the color the next morning. 
Mix 2 cc. of the solution with 2 ec. of hydrochloric acid (sp. gr. 1.20), and again observe 
the color. Finally note the color of this acid mixture after it has been diluted with water 
to 100 cc. 

In this test allyl alcohol is oxidized to acrolein. The violet-red coloration which 
makes its appearance witliin a few seconds after adding the aldehyde reagent, and which 
within ten minutes renders the solution practically opaque, is not characteristic, very 
similar colors being obtained from many other alcohols when treated in the same manner. 
If, however, the color after standing overnight is a red-violet (RV), o/ such intensity ax 
to appear opaque except in thin layers, and if this color upon addition of the hydrochloric 
acid changes to an impure dark yellow or dark yellow-green (about YS2 to YGS2, when 
viewed in very thin layers against a white background), and this color in turn, upon 
the dilution with water to 100 cc. gives a pure blue (BTI, occasionally approximating 
VBTI, the comparison being made in a six-inch test-tube against a white background), 
the compound, if it has the proper physical properties, must be allyl alcohol. 

8i3. Benzyl Alcohol. (Properties tabulated on p. 165.) 

Place in a 25-50 cc. distilling-flask two drops of the chromic-acid mixture used In 
Teat 8J1 for allyl alcohol, 10 cc. of water, and four drops of the alcohol. Heat over a 
small flame, while shaking, for two or three minutes, until the solution appears distinctly 
greenish; the temperature meanwhile being kept a little below boiling, so that no vapor 
shall escape through the side tube. Next distil, collecting about 2 cc. of distillate in a 
teat-tube containing 1 cc. of cold water. Do not use a condenser, but let the e.Ttremity 
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168 SPECIFIC TESTS FOR THE ALCOHOLS. 

of the side-tube of the flask almost touch the surface of the water in the test-tube. The 
test-tube should stand in a beaker half filled with cold water. When the distillation is 
finished, wash down the sides of the teat^-tube with 3 cc. of water and 6 cc. of strong alcohol. 
Add one drop of pure phenylhydrazine and boil for half a minute. From this point on, 
follow literaUy the directions given in part 1 of Test 113 for benzaldehyde. 

The oxidation with chromic acid gives benzaldehyde; and the treatment with phenylhy- 
drazine gives its phenyl hydrazone, melting-point 156°. The hydrazone, being rather 
unstable in the light, will sometimes be found to melt one or two degrees below its true 
melting-point. (Denzyl alcohol oxidizes so readily, that specimens which have been ex- 
posed for some weeks to the air will be found to give aldehyde reactions.) 

813. Butyl Alcohol (Homial).* (Properties tabulated on p. 161. 

Convert six drops of the alcohol into n-butyl 3, 5-dinitrobenioate by the procedure 
given in the first paragraph of Test 814-1. 

To purify the ester, crush the reaction product when cold with a stirring-rod. Dissolve 
it in 10 cc. of ethyl alcohol (2 : 1). Filter hot if not clear. Cool well, shake persistently, 
and filter. Wash with 3 cc. of cold ethyl alcohol (2 : 1). Recrystallize from 8 cc. of the 
same alcohol and wash with 2 cc. Spread on a porous tile and allow to become exc dry 
in a warm place. Determine the melting-point. 

The ester obtained in this test is diatinctly crystalline, has a pearly lustre, and meltfiat 
64° (uncor.). 

814. Ethyl Alcohol. (Properties tabulated on p, 161.) 

The ready formation of iodoform at 50°-60°— but not in the cold— in Test 801 is 
the most convenient preliminary teat for ethyl alcohol. The following very satisfactory 
confirmatory test is, of course, applicable only to a nearly pure alcohol containing not 
more than about 10 per cent of water. The same general procedure with slight modifica- 
tions may be used in the identification of many of the homologues of ethyl alcohol. 

1. Heat together gently in a three-inch test-tube held over a smaU flame, 0.15 grm. 
of 3, 5-dinitrobenzoic acidf and 0.20 gnn. of phosphorus pentaehloride. When signs of 
chemical action are seen, remove the heat for a few seconds. Then heat again, boiling 
the liquefied mixture very gently for one minute. Pour out on a very small watch-glass, 
and allow to solidify. As soon as solidification occurs, remove the liquid phosphorus 
oxychloride \vith which the crystalline mass is impregnated by rubbing the latter between 
two small pieces of porous tile. Place the powder in a dry five- or six-inch test-tube. Allow 
four drops of the alcohol to fall upon it, and then stopper the tube tightly without delay. — 
[When employing this procedure tor the propyl and butyl alcohols, use six drops of the 
alcohol instead of four; for the alcohol must always be present in moderate excess.] — 
Immerse the lower part of the test-tube in water having a temperature of 75°-S5°. Shake 
gently, and continue the heating for 10 minutes. 

To purify the ester produced in the reaction, crush any hard lumps that may form 
when the mixture cools with a stirring-rod, and boil gently with 15 cc. of methyl tdcohol 
(2 : 1) until all is dissolved, or for a minute or two. — [In testing tor other alcohols than 
ethyl, all directions for the use of the solvent in this paragraph must be modified as else- 
where specified. Cf. tests for methyl, propyl, butyl, and isobutyl alcohols.} — Filter boiling 
hot it the solution is not clear. Cool. Shake, and filter. Wash with 3 cc. cold methyl 
alcohol (2 : 1). Recrystallize from 9 cc. of boiling methyl alcohol (2 r 1). Wash with 

• A preparation from Kahlbaum of Berlin. 

f This new reagent is listed by C. A. F. Kahlbaum of Berlin at 8 marks per 100 grams, and 
may be obtcdned in New York from ^mer & Amend. It may also be readily prei^red in tba 
laboratory from benzoic acid. 



ze= by Google 



SPECIFIC TESTS FOR THE ALCOHOLS. 169 

2 ee. of the same advent. Spread out the product on a piece of tile. Mow to become air 
dry, and determine the melting-point. 

Ethyl 3, 5-DinHTobemoate, the product in this test, cryBtallizes in white needles 
melting at 92°-93'' (uncor.). 

815. Ethylene Glycol. (Propertiea tabulated on p. 164.) 

Shake vigorously in a stoppered six-inch test-tube for five mmutes, occsdonoUy 
coding with water, one drop of the alcohol, 0.4 cc. benzoyl chloride, and 5,0 cc. of a 10 
pen cent aqueous solution of sodium hydroxide. Add 10 cc. of cold water. Shake again 
for a few seconds, and then filter. Wash the precipitate with 20 cc. of cold water. Dis- 
solve in 20 cc. of hot dilute alcohol (1 : 1), filtering hot if the solution is not clear. Cod 
and filter. Waah with 4 cc. of cold alcohol (1 : 1), Dry on a porous tile at the room 
temperature for an hour. 

The e&ylene dibemoaie, as obtained in this t«8t, melts at TO.S"-?!" (uncor.). The 
melting-point may be slightly raised by repeated crystallization. 

816. Glycerine. (Properfies tabulated on p. 165.) 

Of the three tests for glycerine here described, color reaction 1 with pyrogallol has 
the advantage, as a preliminary test, of being rapid and directly applicable to rather dilute 
aqueous solutions, but results by procedures 2 and 3 are more conclusive. 

In testing for glycerine in the presence of other organic compounds, such for example 
as in the aqueous solution resulting from the saponification of an ester by the method 
of Generic Test V-2, the glycerine should first be isolated in a neariy pure state by evap- 
orating to dryness on a water-bath, and extracting the powdered saline residue with a 
mixture of equal volumes of nearly absolute alcohol and ether. Evaporation of the solvent 
will then ^ve a syrup that will often be pure enough for identification by either one of 
the following methods. In the presence of sugars this purification will prove insufficient 
to permit the use of procedures 1 and 3; but method 2 may be safely used. 

1. Dissdve one drop of the glycerine in 2 cc. of cdd wat«r. Add five drops of a one 
per cent aqueous sdution of pyrogallol, and 2 cc. of concentrated sulphuric acid. Shake. 
Heat quickly to bailing and boil for 20-25 seconds. Cool inmiediatdy with running water. 
Dilute to W cc. with strong alcohol in a ux-inch test-tube. Without delay compare the 
coloration produced with the cdor standard, holding the tube in front of a white back- 
ground. 

Glycerine in this test ^ves a characteristic purplish-red coloration to the alcobd 
that matches VRT1-T2 of the standard. The color fades away after standing for some 
minutes. 

Tins procedure is directly applicable to quite dilute aqueous sdutions if "2 cc. of the 
sdution" is substituted for the "drop of ^ycerine, and 2 cc. of cold water" called for in 
the directions. The color from a one per cent solution will then be found to be as pure, and 
nearly as intense, as when a drop of pure glycerine is taken. The color given by solutiona 
contuning 0.1 per cent of ^ycerine is very pale indeed and fades rapidly, but it is bUD 
quite noticeable, and of the correct Aw. Very weak solutions may require heating for 
Uiirty seconds or more. The presence of sugars, or of certain other polyatomic alcohda 
like erythrite, may obscure the reaction by giving rise to reddish- or yellowish-lvown cdor^ 
ations. 

2. Stir up into a stiff uniform paste on a watch-^ass, by means of a thin wire, one drop 
of the syrupy compound and 0.5 grm. of powdered acid potassium sulphate. Dnqi 
the mass into a dry six-inch test-tube supported by a clamp in a slightly indined position 
on a lamp^tand. Fit the tube with a clean perforated cork stopper carrying a glass gas- 
delivery tube, 20-25 cm. long, and bent downward so that one end is barely immersed 
beneath the surface of 2 cc. of distilled water contained in a second test-tube that stands 
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in a beaker partly filled with cold water. Igoite the sulphate mixture strongly yrith a 
gas-flame until frothing ceases and the mass is completely liquefied. T»ist the aqueous 
solution in the second test-tube for acrolein by observing its odor, and by color reaction 
112-1. 

The vapors of acrolein, the dehydration product of ^ycerine in this test, are remark- 
able for their painfully irritating action on the mucous membranes of the noae and eyes. 
Their effect must not be confounded with that due to sulphur dioxide, which is usually 
formed during the ignition, even in the absence of glycerine. Little difficulty will be found 
in making the distinction by any one who has ever performed the experiment with pure 
glycerine. The phenomena of the color reaction between acrolein and the fuchsine^ldehyde 
reagent are fully discussed under the specific test for acrolein, and are very characteristic. 

Ethylene glycol gives acetic aldehyde, but like trimethylene ^ycol, erythrite, or man- 
nite, does not give an acrolein odor or interfering color reaction in the fuchsine test- 
This latter reaction is also not seriously interfered with by the sm^l quantities of grape- 
or cane-sugar that remain with glycerine after the purification of a crude glycerine by the 
ether-alcohol extraction referred to in the introduction to this test. Sugars, If present in 
larger quantity, are likely to give confusing colorations, but never any acrolein odor. 

3. Place in a six-inch teat-tube one drop of glycerine, 0.4 cc. benzoyl chloride, and 5.0 cc. 
of a 10 per cent aqueous solution of sodium hydroxide. Stopper, and shake vigorously, occa- 
sionally cooling under cold water, until a solid separates. This requires from five to eight 
minutes. Add 10 cc. of cold water, and shake again for ten to twenty seconds. Filter. 
Wash with 20 cc, cold water; then with 10 cc. of a cold mlxtiu'e of 2 cc. glacial acetic acid 
and 8 cc. water. Crystallize from 15 cc. of boiling dilute idcohol (2 vols, alcohol: 1 volume 
aq.) . Filter hot if all does not dissolve on boiling. Cool and shake till a precipitate gathers. 
Filter. Wash with 3 cc. of dilute alcohol (2 : I). Dry on a porous tile in the air. 

The product in this test is a white crystalline substance melting at 7i''-72° (uncor.). 
It ia presumably glycerine tribemoale, for which several melting-points with the extreme 
values of 70° and 76° are to be found in the literature. 

This procedure is applicable with only slight modification, to not too dilute solutions 
o( glycerine in water. Thus, a fair yield of benzoatc is obtained when one drop of glycerine 
dissolved in 1 cc. of water is substituted for one drop of pure glycerine as prescribed in the 
directions. It is of course inapplicable in the presence of polyatomic alcohols or other 
substances giving the Schotten-Baumann reaction. 

817. Isobutyl Alcoliol. (Properties tabulated on p. 161.) 

Convert six drops of the ^cohol into xsobutyl 3, 5-dinitr6bemoale by the procedure 
given in Test 819-2 for preparing the methyl ester of the same acid. 

The isobutyl ester is obtained in this test in white flocks meltii^ at 83°-83.5'' (uncor.), 

818. Isopropyl Alcohol. (Properties tabulated on p. 161.) 

Oxidize forn: drops of the alcohol with six drops of the chromic-acid mixture used in 
Test 811 for allyl alcohol. The procedure for the oxidation is identical with that given 
for allyl alcohol, except that the vapors are to be conducted into a Mx-inch test-tube con- 
taining 0.4 cc. of cold water, 0.4 cc. of beazaldehyde, and 2 cc. of strong alcohol. Shake 
and add 0.5 cc. of a ten per cent caustic-soda solution, and boil very gently over a small 
flame for one minute, counting from the time when actual boiling begins. Cool and shake. 
Filter off the crystalline precipitate and wash with 1 cc. of strong alcohol. Boil up with 
1 cc. of strong alcohol. Cool, and shake vigorously, adding from one to four drops of water, 
if necessary, to start the separation of crystals. Filter, and wash with 0.5 cc. of cold alcohol. 
Press on a porous tile, and then dry fifteen minutes at a temperature not above 100°. 

Isopropyl alcohol is oxidized in this test to acetone, which is then condensed with 
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the benzaldehyde to dibemylidene-acetone (cf. Test 711-2), crystallizing in pale-yellow 
lustrous plates that melt at 111°-112° (uncor.). 

8i(>. Methyl Alcohol. (Properties tabulated on p. 160.) 

1. (Color reaction.) — Dissolve one drop of the alcohol in 3 <x. of water in a six-inch 
test-tube. Wind a piece of rather light copper wire around a lead-pencil bo that the closely 
coiled spiral shall form a cylinder 2 cm. in length, while 20 cm. of the wire is left unbent 
to serve as a handle. Oxidize the spiral superficially by holding it in the upper part of 
the flame ofaBunsen burner; and then, while still at a red heat, plunge it into the alcoholic 
solution. (This treatment oxidizes a portion of the methyl alcohol to formic aldehyde.) 
Withdraw the spiral immediately and cool the test-tube with running water. Repeat 
the oxidation of the solution twice more by the method given. Add one or two drops 
of 0.5 per cent aqueous solution of resorcin. Pour the mixture slowly into a second 
inclined test-tube containing 3-5 cc. of pure concentrated sulphuric acid. The procedure 
and the phenomena in the test from this point on, are the same as described in the latter 
part of Test 114-1 tor formic aldehyde. 

Many methyl ethers, and methyl esters that are sufficiently soluble in water to be 
tested by this method, and tertiary butyl alcohol, show the same behavior as methyl alcohol. 
Remember that the actual separation of bright-red solid flocks from the aqueous layer above 
the sulphuric acid, after standing, is essential to the proof that methyl alcohol is present. 

Many compounds be^des those mentioned give traces of formic aldehyde when oxidized 
by a hot copper wire, but not enough to give a separation of the characteristic flocks. 
Test 114-2 for formic aldehyde will often show the presence of these traces, and there- 
fore must not be substituted for Test 114-1. Ethyl, propyl, isopropyl, butyl, isobutyl, 
hexyl, and allyl alcohols, ethyl ether, and acetone, give strong yellow, amber, ocher- 
ous, or dirty groerash colorations ; and, if present in relatively largo quantities in mixtures 
containing methyl alcohol, will interfere with its detection by destroying the purity of 
color required in the flocks. 

Weak aqueous solutions suspected to contain methyl alcohol may be oxidized directly 
with the copper wire and then tested with resorcin in the usual manner, solutions much 
weaker than the one recommended in the procedure giving entirely satisfactory results. 

In examining organic mixtures jor methyl alcohol the precautions mentioned in the 
following par^iraphs should be observed. 

(a) Use tor the test only that part of any mixture that can be completely distilled 
between 50° and 100°, and which, after distjilation, gives a clear, colorless soludon when 
diluted with several volumes of water. 

(b) Make a blank experiment, before oxidation with the copper spiral, by pouring 
2 cc. of a clear aqueous distillate of the proper boiling-point, to which one drop of 0.5 per 
cent resorcin solution has been added, so as to form a layer upon concentrated sulphuric 
acid in a test-tube. If a precipitate or strongly colored ring makes its appearance, the 
solution is not suitable for testing without preliminary treatment. 

(c) Do not test by this method any solution that is suspected to contain phenols 
or oi^anic bases. 

2. Convert four drops of the alcohol into its 3, 5-dinitrobenzoate by the procedwe 
detailed in the first paragraph of Test 814-1 for ethyl alcohol. 

Boil the reaction product with 12 cc, of dilute ethyl alcohol (3 : 1). Cool, shake, 
allow to stand for a minute or two, and filter. Wash with 2 cc. strong cold alcohol. 
RecrystaUize from 12 cc. of boiling dilute alcohol (3 : 1). Cool, shake, and allow to stand 
for a minute or two, and filter. Wash the crystals with 2 cc. of cold strong alcohol. Dry 
at a temperature not above 100°, and determine the melting-point. 

The crystalline methyl dinitnAtenzoate obt^ed in this test mdts at 107.5° (uncor.). 
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830. Propyl Alcohol. (Properties tabulated on p. 161.) 

1. Oxidize four drops of the alcohol with six drops of the chromic-acid mixture used in 
Test 811 for allyl alcohol. The procedure for the oxidation is identical vith that given 
for allyl alcohol, except that the aldehydic vapors are to be conducted into a three-inch 
test-tube containing a solution of 0.2 gnn. ^-naphthol in a mixture of 2.0 cc. glacial acetic 
acid and two drops of concentrated hydrochloric acid. Warm the mixture for at least 
half a minute over a small flame, and then boil gentiy for one minute. Cool and shake. 
If no precipitate appears, add one drop of water and ahake again. Continue the addition of 
water in this way until a scanty permanent solid precipitate is produced, and the mixture 
hagaa to show signs of becoming milky. Allow the precipitate to settie. Filter and 
wash with 2 cc. of dilute alcohol (1 : 1}. Boil the precipitate 30 seconds with 3 cc. (tf 
strong alcohol and 1 cc. of water. Cool, shake, and filter. Wash with 2 cc. of alcohol 
(1 : 1). Press on a tile and dry 15 minutes at 100°. 

The condensation product formed in tlus test crystallises in colorless plates, and 
melts at 153° (uncor.). 

2. Convert into propyl 3, 5-dinitrobenozate, following exactiy the directions given 
in Test 819-2 for methyl alcohol, except that the product must be dried at a tempera- 
ture below 70°. 

The meltii^-point of propyl 3, S-dinitrobenozate is 73°-73.5'' (uncOT.). 

831. Cholesterine. (Properties tabulated on p. 158.) 

So many compounds closely resembling cholesterine have been described that teste 
(1) and (2) should both be applied. 

1. Place 0.1 grm. of the compound and 0.5 cc. bensoyl chloride in a dry test-tube. 
Immerse the end of the test-tube in a paraffin bath and heat at about 160° for 5 minutes. 
Cool. Add 10 cc. of strong alcohol and boil. Cool, Filter off the precipitate and wash 
it with 5 cc. of cold strong alcohol. R«dissolve in 10 cc. of hot alcohol; cool; filter and 
wash as before. Then repeat these operations for a third time. Dry the product for 15 
minutes at 100° and determine its melting-point in a wide capillary. After the com- 
pound has fused to a perfectly clear liquid, withdraw the tube quickly from the 
bath, hold it before a piece of black paper, and watch closely for color changes during 
solidification. 

ChoUtterine bemoaU, formed in this test, crystallizes in pearly white leaflets which 
fuse to a turbid liquid at 145.5° (uncor.). At 178.5° (uncor.) the turbidity suddenly dis- 
appears. In cooling, a brilliant display of opalescent colors is exhibited, among which a 
brilliant blue, appearing at about the temperature of the higher melting-point, followed 
by a violet-blue just before complete solidification, are most prominent. The colors dis- 
appear very quickly. 

2. Place 0.1 grm. of the substance, 0.1 grm. of ankydrouB sodium acetate, and 1 cc. 
of acetic anhydride in a dry test-tube. Immerse the end of the test-tube in a paraSn- 
bath at 130°-135° and heat for fifteen minutes. Dissolve the reaction product in 5 cc. 
of hot dilute alcohol (4 : 1). Cool. Filter. Wash the precipitate with 2 cc. of the same 
dilute alcohol. Recrystallize from 10 cc. of the same alcohol. Recrystallise again from 
3 cc. of boiling strong alcohol, and wash the precipitate with 1 cc. of cold strong alcohol. 
Dry on a porous tile, and then in an oven at 100° for fifteen minutes. Determine the 
mdting-point of the substance, and observe any change in color during solidification, in 
the manner described for the bensoate in the preceding paragraph. 

Cholesterine acelale, formed in this test, m^te at 114° (uncor.). A play of opalescent 
odor is observed during the few seconds that elapse between indpient and comfdete solidi- 
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CHAPTER XI 

GENUS IX. HYDROCARBONS AND OTHER COLORLESS 

COMPOUNDS OF CARBON, HYDROGEN, AND OXYGEN 

NOT INCLUDED IN EARLIER GENERA 

OP 

SUBORDER I, ORDER I. 



OEHUS IX COHPRISBS ALL COLORLESS COltPOUNDS OF THE SUBORDER IHAT 
FAIL TO GIVE GERERIC TESTS I-VHI UICLDSIVB. WITH THE EXCEPTION OF 
SOME ETHERS AND A PEW UBREACTIVE KETOBES ABD ESTERS, THESE 
SPECIES ARE ALL HYDROCARBOBS. ALL ARE IBSOLDBLE OR NEARLY IN- 
SOLUBLE IB WATER. THE GENUS HAS NO SPECIAL GENERIC TEST OF ITS 
OWN. 

The solid species of the genus constitutiag Division A are not subdivided into 
sections. 

The liquid species, Divi^on B, are, however, arranged in three sections: Sec- 
tion 1 contfuns the paraffins, CnB^n+t, and some saturated cyclic hydrocarbons; 
Section 2, unsaturated hydrocarbons from both the aliphatic and cyclic series, 
leather with some alkyl oxides (etheis); and Section 3, the liquid aromatic 
hydrocarbons, terpenes, and a few fatty-aromatic ethers. 

Sectiokal Tests. 

To find the section of the tables to which any liquid species of the genus 
belong, its specific gravity must firat be known. Detailed directions for the deter- 
mination of tlus constant with the necessary degree of accuracy, by a simple method 
requiringnotmoret!ian0.2cc. of substance, will be found on page 228. 

If the specific gravity at 2ff'/4° is found to be less than 0.850, the compound 
is to be sought in Section 1 or 2, Section 3 containing all liquid species having a 
higher gravity. In this case, in order to decide whether the body belongs to Section 
1 or 2. apply Tests 901. 902, and 903. 

If a compound with specific gravity below 0.850 does not decolorize bromine 
solution in the cold in Test 901. and is not attacked or dissolved by the fuming 
sulphuric acid in Test 902. nor by the fuming nitric acid in Test 903, it is to be 
Bought in Section 1. If it showa the opposite behavior in any one of these tests, 
its place is among the unsaturated hydrocarbons and alkyl ethers of Section 2. 
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COLORLESS COMPOUNDS CONTAINING C, H, AND O [SUBORDER I OF ORDER IJ 

GENUS IX, HYDROCARBONS, ETC. 



DIVISION A,— SOLID HYDROCARBONS. 



M,l.ij,^.point 


Boilin^-niint 


HYDROCAHBOITS, ETC.— Colorlesa and SoM. 


4 


274 


C«tene,C.Ar—G0-789'V,.— Gives Test 901. Dibromide an 


6-5 
10 


134 (15 mm.) 
270-5 


Tetr«decinB(4), C,fl,,.—G. ■ 800 "/*■— Gives Test 901. 
PwiUdeauMi, Cj^j.— G. 0-769"/,-— Does not give Testa 901 


11 

11-12 
13 


233 

236 (15 mm.) 

250 (th. i.) 


this genua. 


14 
15 

18 


190-2 (13 mm.) 
155 (15 mm.) 

287-5 


HeMdediie(i), C,^-.— G. 0-797(20°).— Unaat. (Test 901). 
Gives Hoc. ppt. wfien shaken with AgNO, sol. 


18 

20 


179 (15 mm.) 
160 (15 mm.) 


Octadecylene, C,^,.— G. 0-791"/,. 

t Anethol, He.C^C^,.O.Me.— Has odor and taste of anise oU , 
in which it occursl— G. 0-9855"/,; Nt. (18")-1-6615,— 
V. d. 3. aq. ; misc. ale. or eth.— Shaken w. a Uttle cone. H^. 
gi\-es anisoin, m. p. HO^-S".— Heated w. solid KOH at 
200°-30° gives pf-oxyl)enzoic ac. and snol. 

Itcnzophenone, etc. 
Heptadecajw, C^H,..— G. 0-777"/,.— Does not give TesU 901 


21-6 

22-3 
22-5 


233c. 

303 


26 
26-7 

27 

27 


180 (15 mm.) 
261-2 

286 
230 (15 mm.) 


OcUdecme(i), C,jH„.— Gives crjst. ppt. w. ale. AgNO, sol. 
{C„H^g.ABKO;). 

t DiphenylmethRne, Ph,.CH,.— G. 1 -001"/,.— Agreeable orange- 
like odor.— Child, by CrO, gives benzophenone (cf. Tests 
702 and 714).— See color reaction 904. 

Benzjl-p-toljl-metbane, Pb.CHrCH^C^,.He.— E. s. ale. 

Cetylbenxene, C,^,rPh.— 0- 0-857"/..— D. s. c. ale; e. a. eth. 


27-5 


240 (15 mm.) 


p-HethylhexadecylbenzHie, He.C^..C„H„.— Test 905-3 gives 

p-toluic acid. 
Octadecane, C,^„.— G. 0-777''/,.- Does not give Tests 901-3. 
Phenyl Eth., Ph,.0.— Odor like geranium l—Ahn. i. aq.; e. a. 

ale.— Unchanged by CrO, in Ac, by ignition w. Zn dust, or by 

HI at 200°.— Dissolves in fuming HNO„ givmg dinitro- 

comp.,m. p. 135°. 
tApiol, CHrOrC,H(C^,).(OMB),.— I. aq.; e. a. «lc. or eth.— 

h. ri,SOrwrbfcK>d-Q color.-Vol. ^at. 


28 
28 

30 


317 
252-S 

294 


30 


184 (15 mm.) 


AgNO, 8ol.--Give8 Test 901. 
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OENUS IX, DIV. A. 



i^T^ 


'^r" 


HTDROCARBOnS, ETC.— Colorkn and Solid. 


33 


3300. 


Honadecane, C,fi„.—G. 0-777"/,.— Does not give Testa 901- 


32-5 


241-2 (tb. i.) 


^.Hetbylnapbtbakne, He.C„H^— Picnte dark-yeUow ndl., 
m. p. 115°. 

late aggregates, e. a. ajc. or eth.— On dist. partiaUy decom- 


32-9 


170d. 








33-5 


250 (15 mm.) 


i. 3j Dj^'fl'yl - 4 - l«x.d«yl - benxene, Me,C A-C,^,- - G. 
tobenzoic ac.(Test 312).— Picrate yellow nd!.fr.alc.w,m. p. 


35-5 


350 






36 


249 (16 mm.) 


OcUdecylbenzene, C,Ai-PI>-— Silvery Ut. 


36 




'^"S^«S'S'"lSif S."^"-*' -"■ ^■■«' "■ ""- 


36-7 


300-3 




36-7 


205-3 




3" 


274-5 


Cryst. mass. 


38-9 
39 


286-7 


Phenyl Benzyl Eth.. Ph.O.C^^— Heated at 100° w. cone. Ha 
gives phenol and benzyl chloride. 


40 


258 




40-4 


215 


Heiwico8ane,Cj,H„.— G.0-77S '•/(.— Does notpve Teste 901-903. 


41-2 


241 


Hethylphenylfurfurane, He.C.H^.Ph.— Ndl. fr. c. olc. : e. s. ale. 
or eth.; i. aq. — Vol. w. St.— On long standing changea to 
yellow oil. — E. oxid. by alkaline KMnO. to benzoic ac. — 
Br gives bron-n-colored i. 1ft,, m. p. 208''-10°. 














43 




Phlorogludn Triethyl Eth., CA-(OEt)^— I. aq.; v. a. ale. or 
eth.— Vol. w. at. 


44-4 


224-5 


Docosane, C^„.— G. 0- 778"/..— Ooca not give Teate 901-903. 


47 


235 


PyrogaUol Trimethyl Eth., C,H,.(OMe)^— E. s. ale. or eth. 


47 


157c. 


ties like those of [-1- or -]comp. of m. p. 51'-2<'. 


47-7 


234 (15 mm.) 


Trico8Bne,CaH„.—G. 0-778"'/..— Does not give Tests 901-903. 


48-60 




g,9-»iethylanthracene-o,io-dihydride, C,,H„— Easily oxid. by 
cold sol. of CrO, in glacial Ac to diethylanthrone, m, p. 136°. 






50 


dlat. 


p-Cresyl Eth., (Me.C^.)^O.— V. a. eth.; a. alo. 


511 


243 (15 mm.) 


Tetraco«u»e,C„H^—G.0-779"/,.—Doe8 not give Teate 901-903. 


51-2 


159 (th. i.) 


nella oil.)— Feathery cryst. fr. ale; v. alowly attacked by 










cone. H^..— Gives Test 901; is attacked in Test 905. 








52 


2S4 


Dibenzyl, Ph-CH^CHrPh.— G. 0-995.- Mod. a. c. ale; e a. eth. 


52 


255-6C. 


Phloroglucin Tiimethyl Eth., C,H,.(OHe),(i,3,5)-— S in cone. 
HNO, w. deep-blue color ! E. a. ale. or eth. 






52 




s-Diphenylbutane, Ph.(CH,),.Ph.— E. s. ale. or eth. 


53 


230 


methvlbcnzene, m. p. 164°. 






55 


300 


Cetyl Eth., (C,^„)^0.— Lft. 


65-6 




Phenyl-^litolyl-methane, Ph.CH.(C^,)r— Ndl 8 ale ; v a. b«. 


55-6 






67 




picrate. 
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Ueltinj^point 



Boilinc-polnt 



0ENU8 IX, DIV. A. 

(ORDEB I, SUBORDKR I.) 



HTDROCARBOnS, ETC.— ColorleBB and Solid. 



69-5 
69-5 



270 (15 mm.) 
275-300 



74-7 
76-3 



abt. 190 
218-2 



Cuotene, C„H„, — Gives Test 901. — Paraffin-like mass fr. 

Chinese wax. 
t Dlnonyl Ketone, (C|HH)rCO. — Deacriptjon w. Ketones. Cf. 

VII, A. p. 137. 
{^iBounjUnthriiceiie, CuH^g. — Ale. sol. shows bluish fluoies- 

cence. — Iterate forms brown-red ndl. fr. aic, w. m. p. 115°. 

^^ol. in cone. H^O, is green, becoming red on wanning. 
a-Benijlnaphthaiene, PhCH^C,^,.— S. in 30 pt. b. ale; s. in 

2 pt. eth.— Rcrftte forms yellow ndl., w. m. p. lOC-l". 
DiphenTl-o-tolyl-metlune, Ph,.CH.C^,.He. — D. a. o. alo. — Hay 

be cnaractericed by conversion into rosanLUne. 
HeptftCDsane, C,fi^ — Q. 0-780"*/,.— Does not give Tests 

901-903. 
Tolaae, PhC-CPh.— Lft. s. ale— CHa, sol. saturated w. CI 

gives tetrachloride, m. p. 163°; s. in h. bz. — Gives Test 901. 
Benzylduryl, PbCH^C^.He,(He,- 1, 3,4, 5).— D. s. ale. or eth. 
EthyUnthiacene, C,,HJ£t— Lft. s. ale.— Picrate melts at 120°. 
m-Hethyl-tdphenrbnethane, Ph].CH.C,H,.He.— Ndl. v. s. ale— 

No picrate. — shows blue phosphorescence on frictioa. 
Helene, C,^u.~Cryat. s. h. ale. 
Anthracenebeiahydride, C,^,^— Lft. v s. ale. 
i,5-Diinethyl-3,4-I>iacetyUurane, C,fl,fif—C!. VII, A. 
Anthemene, C,^,,— G. 0942(15°).— V, d. s. c. ale; s. eth. 
He»idiene(i^), C^,„.— G. 0-739(0°).— Gives Test 901. 

- - - n.) 

Hentriacontan«,CH„.—G.0-78'V<.— Does not give Testa 901- 

903. 
Launme, (C„H|J,. CO.— Description w. Ketones. Cf. VII, A, 

p. 137. 
tert-Dibutylbeniene, C A-[C.HeJy 
tDiphenylj Ph-Ph.— G. 1-165.— S. in 10 pt. 0. ale- p-Brom- 

denvative prepared by action of Br in cold CS, sol. ; m. p. 

310°. — Test 904 gives an intense and quite permanent blue 

(B) color I 
Dotiiacontane, C,^,r — Aim. i. c. ale; a. h. eth.; v. s. b. gla- 
cial Ac. — Does not give Teats 901-903. 
p-Diphenyl-tolyl-methane, Ph|.CH.C^,.lle. — Fr. v. s. h. alo. 
a,4-(^-Dlmethyl«ntiir«eene, C,,H,.Mer— Ndl. fr. ale.— CrO, in 

Ac. sol oxid. to dimethylanthraquinone having m. p. 157°-8°. 
Methyl a-ITaphthyl Eth. (Ferolln), He.O.Ci.H,.— Odor lilce oil 

oineroli (Orange blossoms.) — Lft fr. eth.; d. s ale. 
Pentatrlocontane, C„Hn.— G. ■ 782" '/»■— Does not give Testa 

901-903. 
tHyristone, (C,^„),.CO.— Description w. Ketones, VII, A, 

p. 138. 
^-Dibeniylbeniene, (C,H,),.C^t.— Plat ndl., a. ale— Does not 

give a picrate. 
niS-Dinaphthyl, (C,|H,)r — S. ale. — Picrate forms golden ndl., 

m. p. 155*-6°. 
Durene, C^rMe,, (He, — 1,3,4,5). — ^^- " ^0. — Odor like cam- 

phor.-Sbl 
t naphthalene, C,^^.— G. 1-152(15°).— Lft., s c. alc.-<Siar. 

acteristic odor. — Teat 904 w. AlClj ^ves a peen-blue color 1 — 

Br aubstitutes very easily —Oxid. w. KMnO, (Teat 905-1) 

gives o-phthalic acid (yield amaU) .—Identify by Teat 915 1 
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OENUS IX, DIV. A. 

(OKDER I, BUDOHDEB I.) 



Ueltins-point 



•^;^r"" 



HYDROCARBONS, ETC— Colorlws and Solid. 



98-5 
98-5 



340 (th. i. 
315c 



Palmitone, CC,^„):.CO.— Description w. Kehmea, VII, A, on 
p. 138. 

. h. ale.— 

p-Beniyl-diphenyl, CHpCA-Plt- Lft. b. ale— Heated w. 

H,SO, evolves SO, and finally ^ves intense blue-ied color. — 

Does not give a picrate. — Oxidation gives benzophenone 

{Teat 7U) 
a-Dibeniflbeniene, (C,H,)rCiHr— Flat ndl., v. b. h. ale.— No 

picrate. 
Biphenylene Oxide, C„H,0.— Small Ift. fr. ale.; v. s. etb.; i. 

aq.— Picrate fr. a]c. m. p. 94°. — SoL in CS, gives witi Br< 

a ciyBt. dibrom-deriv., m. p. 185°, d, b. ale. 
t Steatone, (C,^„)^CO.— Descriptioa v. Ketones, VII, A, p. 

138. 
Perh^droanthracene, C.-H^. — Completely oxid. by CtO, (ct. 



Whydroanthracene, C|,H^. — Completely 
Test 905-2).— Scarcely attacked by Br. 



Diphenyl-diacetylene, PhC -CCi CPh.— Long ndl., e. s ale— 
Picrate light yellow rhombic cryat. tr. ale., m. p. 108°. — 
Adds Br (cf. Test 901}.— Carbonized by h. cone. H,SO,.— 
Gives no ppt. w. ammon. AgNO, or CuCl. 

Beniyl-pentaetbyl-lwnzeiie, C^,.CrBt^— 100 pt. ale. at 18° 
dissolve 0-9 pt. 

EthylitUbene, p-Ph-C^H^C^j-Et— Ut. v, s. h. ale— Unsat. (cf. 
Test 901) 

ale. or eth. — S. cone, H,SO, 



901) 
Diphenylfurfnruie, C, AiO. 



w. green color I 

t Trlphenylmetbane, Pl^.CH.— Lft. d. s. c., e. s. h. ale; e. 8. 
eth. or CHCl,.— t Nitrate ■ 1 pm. by dissolving in 2 cc. 
fuming HNO, without applicBtion of heat. Fpt, the yel- 
lowisii trinitro-compound by diluting w. aq. Dissolve the 
ppt. in 10 cc. hot glacial acetic ac. and reduce by successive 
additions of small portions of Zn dust to the hot sol., until 
thestrongredcolorthat at first appears is nearly discharged. 
Decant, and add a few cgim. PbOj to the solution. A very 
intense fuchsine-red color (pararosaniline) forms at once. — 
For color reaction w. AlCl, see Test 904, 

^DinaphthylmeUume, (C„H,),.CHr- 



e 164°. 



— M. p. of dibrom-deriv- 



— Rcrate 

; m. p. 201'*-2°. 
—Very stable. — Little attacked by 



1 fr alo- 



I. c. ale ; 



_j. — . _^-j , ->-.—, ..,- ale. — Sols. 

show bluish flui 
Acenapbthylene, C.J 

forms yellow ndl. 
Dicamphenehydride, CioHm.- 

CrO, mixture. 
t Aeenaphfliene, Ci^.g.- Long n 

h. alft— Identity by Test 911 1 
Retanefluorene, C,,H,- — S. in ale. w. ^olet fluorescence. — Com- 

pletely destroyed by CrO, in Ac sol.— HNO„ G 1-43, pves 

a dinitro^ompoundi d s ale-, m. p. 245°. 
Retena, C,^,^— G 1-13"/.,-— Micaceous 1ft.— V. b h. ale— 

Picrate forms orange ndL, m, p. 123°-4''. — Dibrom-^om- 

pound. fr Br + aq,, tbl. fr, CS,, m. p. 180°; aim. i. aq. 
Ethylene Diphenyl Eth., C^(OPh)r— D. s. c. aq.; e. b. h. aq. 

or eth. 
■f Phenanthrene, C„H., — Sbl easUy.- LfU, s. in 10 pt h. ale— 

Identity by Test 9161 
Xanthene. C,^.nO.— Lft fr. ale ; aim. i. aq.; s. eth., s. oono. 

H,30^ w. yellow cdor and (peen fluoreaeencc 
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116-17 
117-20 



GENUS IX, DIV. A. 

(OKDER I, BVBURDER [.) 



HYDROCARBONS, ETC.— Colorleaa and Solid. 



Beniylfluorene, C^pC,A. 



^Lft., 



3. h. ale. — Cryst. show 
,; V. a. eth.^Pieratc, 



jS-Haphthyl Eth., (C,oH,)pO.— E. s. h. ale; 

orange lit. fr. wann eth., m. p. 122°. 
Sequoiene, C,;^,^ — (In needles of Califomian Sequoia gigantea.) 

■ — Odorlesa Ift. w, Taint bluish fluorescence. — Red picmle. 
TetramctliTl-m-etilbene, TAtpC^fCfi^Cfi^lt^—S. h. ale, — 

Adds Br, (cf. Test 901). 
Astluacenedihydride, C,,H|j. — Sbl. in ndl. — ^Wanned w. cone. 

H^O, gives SO, and anthracene (Test 812), 

120 pt. 



V ndl.. 



n. p. 



142°-3''. 
Fluoranthene, C.^,^ — Cryst. d. s. c. ale. — Equal parts of 

Iiicric ac, and hydrocarbon in h. ale, ^ve a stable picrate; 
ong orange ndl , in. p. 182°-3°I 

a-ITaptithyl Eth., (C,^,)pO.— E. s. h. ale; s, eth.— Picrate, 
m. p. 115°, — Sols, show pale bluish fluorescence, 

Benzhydrol Eth., Ph,CjO.— Monoclinic crj-st. tr. bz.; d. s. h. 
alo. — Boiled w. glacial Ac, Zn, and a httle HCl gives tetra- 
phenyl ethane. 

Fluorene, C,^,- — Lft. d. s. c. ale. — Unstable red-brown picrate 
fr, eth. sol., m. p, TS^-SO".- Diphenylene ketone is formed 
by oxid, w. OO, mixture. The ketone may be dist. w. 
steam, slowly cryst. fr. ale, and mechanicmly separated 
from the unoxid. hydrocarbon (A, 166, 368), 

DibcDzyl-bipbeiijl, C„Hs.(C,H,)p— Lft., a. ale. 

;--Hethyl«nelHphenyl, C„H|„ — S. h. ale. w, pale-blue fluores- 
cence. — Picrate fonns blood-red ndl., m. p. 79°-81°. — CrO, 
a quinone. 



Phenyl-p-tolylethylene, Ph.CH :CH.(C,H..Me){i : 4).— Pearly lft., 

d. B. ale— M, p, dibromide 186°-7°. 
Heth^l-phenyl-anthracene, He.Ci^H^.Ph. — Yellonish cr^-st. — 

Dil. ale. sol. shows strong grecn-blue fluorescence ^^M), 

oxid, to methyl-phenyl-oxanthranol. 
Phenylanthracenedihydride, Cja,,^- Hot ale. sol. shows blue 
—Brown-red [Hcrate.^-Oxid, by CrO( to phenyl' 



fluorescence.— 

oxantltranol. 
p-Ditolyl, C,H,,C,H,,— Glassy pr. fr. eth. 
Dimethyl-dipbenyl-ethane, He.CHPh.HeCH.Ph. 
Distyren*, (C^,)p— TbI, 
tStUbene, Ph.CH:CH.Ph.— TbI,, d. s. ale— Adda Br, hot.— 

Warmed w. CrO, mixture gives benzaldehyde (Test 113) 

and benzoic ac. (Test 312). 
Di-p-iylyl, (C^>Mt,)r 
HydrobeiiKAi Anhyd., C„3„0,. — Cryst. fr. eth., i. aq.; e, s. h. 

ale. — Heated at 25O''-70'' gives benzaJdehyde and atUbene, — 

Not vol, w. St. 
Dipheny^leae-tolyl-methane, C,aHyCH.C^,. — Silky ndl. — Gives 

no picrate. 
tert-Tributylbenzene, C^,.iCTin^r. — ScaJes fr. ale. 
Hetbyl-ethyl-dipbenyl-metbaae, (He)(Et).C,Ph,. 
Hezaethylbenzene, C jEtp— May be cryst, fr. warm fuming H^^ 
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0ENU8 JX, DIV. A. 

(OBDEB I, SUBOBDER 1.) 



""icTr" 


■""S-r" 


HyDRpCARBQHS, ETC— Colorless and SoUd. 


131 


356 (12 mm.) 


Dibenzylmedtyleno, (C,H,)rC^.Mer— Cryat., v. d. a. ale. 


132 




MetanethoL (C,^,^)^— Sbl. at 115''-20''.— Not vol. w. st.— 
Ndl. fr. eth., d. B. c. ale— Oxid. by CrO, gives acetic acid. 


133-5-4-5 




iMMnttaracene, C,.H,r— Pearly 1ft.. d. a. c. ale— CrO, in Ac sol. 
oxid. to a quinone w. m p.2ir-12''. 


134. 5 




p-Wethylstilbene, CEt.C3,)rC^,.— Pearly 1ft., d. 8. c. ale— 
Oxid. givea terephthalic ac. (Teata 905 and 318-3.) 


136 




I, l-tt-Dinsphthyletbane, {C,^,)pCH.CH,.— Lft.— Solutiona flu- 
oresce violet.— S. c. ale. 


141 




m. p. 133=. ■ , . . ., 
AaiMln, {C,^„0)^.— (Not identical with compound hearing 


140-S 








same name in Genua VII.)-SraaL ndl. fr. eth.— Dec. on 






dist. to liq. metonethol.— Not attacked by dil. ac. or alk. 


145 


326 


Benzylduryl, C^^C.H.Me..— D. s. ale. 


145-5 


a. 360 


BipheDylene-phenyt-methwie, C,A-Ph.— Ndl. d a. ale— No 
picrate.— With Br in h. Ac sol, gives dibromide, m. p. 181<'-2". 






148 


250 


meltaat230°d. 

rate, stable red ndl. fr. i.k. .sol.'V.'d. a. e. ale. m- p. 222°. 


148-9 


much a. 360 






14S-5 




lure to benzophenone (Test 714) and benzoic ac (Teat 312). 






149 




I, i-Dinaphthylethylene, {C,oH;)pC^^— Silky ndl. s h aic- 


152-3 


417 


Phenylanthracene, Ph.C,,H,.-Lft. a. h. ale— Solutions show 
blue fluorescence.— Gives red ervst. picrate. 






154 


a. 360 


BO-Binaphthyl, (C,,^,)^— Tbl. a. ale— Unstable red-brown 
picrat« fr. bz., m. p. 145°, decomposes in air. 


155-6 




(Test 312). 


157 


diat. 




160 




I,3-a-Dui«phthylethane, (C,^,),.(CH,)r— Greenish-j-ellow 6- 
sided tbl; d; s. ale. w. gr^-lJlue fluSreacencc 






161 




Hezametbvlstilbene, (He,.C,H,)^C^,.— S. ale— Picrate game! 






161 




a-JHnaphtfaostilbene, (C,^,),.C^r— D. s. alo. or eth.; e. a. bz. 






161 


d!st. 


a,6(^-Dinaphthylene Oiide, C,3„0.— Silvery Ift.. d. a. h.alc; 
e s. eth ; a cone H^SU, '^^ color (ks. fr. «), whiolJ 
changea to violet and dark blue on heating, and on dilution 
TV. aq. gives an oranEe-red fluorescent sol. I— Pic rale ver- 
milion ndl., m. p. 135* 






162 


360 


'S. w-: l^lue color in cone. H^,.--Give8 no picrate.— CrO, 










oxid. to a ketone. 


164 


264 


Picrate, yellow rectangular tbl., m. p. 170° (dee by ale). 


169-70 


dUt. 


CrO, in Ac sol. to benzoic ae (Test 312).— Br comp. fr. sol. 










in CS,, m. p. 104°. 


171 




Tri-p-tolvlbeniene, (C^,),.C^,.— Ahn. 1. e. ale; er>st. fr. 
s-TetramethyUnthracenebydride, C,,Hm-— Ahn. i. ale; tbl. fr. 


171-1-5 














m. p. 236°.— "PicratP red-brown ndl., m. p. 165". 
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199-200 




GENUS IX, DH'. A. 

(ORDEE 1, StIBORI>ER t.) 



HYDROCARBOnS, ETC.— Colorleas and Solid. 

t o-Benzophenone Oxide (Xanthone), C,)H,0|. — Long odl. fr. 
ale, i. c. a^.; b. h. olc; d. s. etb.; s. cone. H^O^ w. yellow 
color and mteniK lighw>lue fluorescence I — (Does not react 
w. phenylhydrazine or hydroxylamine.) — FuMon w KOH 
gives saLcyuc acid and phenol ! — CrO, mixture oxid. to CO). 
Pbthalacene, CnE,,.— D. a. h. ale. — W, an equal weight of fir in 

Ac sol, givea brom-derivative w. m. p. 184°. 
Tetraplienylfuraiie (Lepidene), Phj.C.O.— Scales, i. aq.; a. 170 
pt. h. tuc, 52 pt. c. etlL, or 85 pt. c. bz. — DibrDm-derivative 
(by beating ic sol. w. Br), 1ft., m. p. 190°. 
t Camphor, C,oH„0,— B, p. 205-3°,— Description w. Ketonee, 

VII, A, p. 139, and Test 715. 
p^DimethyUtUbene, CMe.CJH,),.C^_— Lft. d. b. h. ale— Oxid. 

by CrO, (Test 905-2) gives tcrephthalic ac. (Test 318-3), 
9,10-Dlmethylanthracenehjdride, CuHg^Me^ — Yellow ndl., a. 

ale— Oxid. by CrOi in Ac to anthraquinone (Teat 1011). 

a-Dinaphthylene Oxide, C,^,,0.— I. aq, or alkalies; d. e. ale.; 

e. s. eth. — Picrate, dark-red ndl., e, s. ale, or bz,, m, p. 173°. 

dd-Binaphthvl, (C,MX.—D. s. ale— Hcrat« orange ndl., m. p. 

184°-5°(B. 20,^2). 
DiUphenylene-ethylene, (C|,H,)^C^ — Yellowish-red ndl. — 
Heated w. Zn dust givea fluorene. — The picrate forms un- 
stable red-brown ndl. fr. ale. 
Tri-p-xjlyhnethane, CH.<c;a,He,)r— Gnuna, a. ale, 
Benzal-;?-dinaphth7l Oxide, C,HpC,^„0.— D. s. ale, or eth.; i. alkalies. 
Isochrysene, C,^[,, — Long ndl.--^iveB no picrate. 
d-Hethylanthraceoe, C,tH,.He. — Gives unstable red picrate, — Oxid, by CrO, to 

1-me thy lanthraquinone , 
jS-Hethylanthracene, C,jH,.He. — Givea unstable red picrate. — Oxid. by CrO, in 
h. AC to anthraquinonccarbonic ac. 

c gives 7-anthraquinone- 

a-Benzpinacollne, C,M,fi. — Stable at 350°.- 
Doea not react w. KOH or pbenylhydrazin 
(ef. Tests 905-2 and 714). 

p-Diphenylbenzene, Pli_C^,.— B. p. 383°.— 
picrate. — Oxid. by CrOj to terephthalic a 

Photoanethol, C,^,,0,— (Fr, anethol in sunlight.)— Odorless, tastaleaa, pearly 
1ft.— Sbl.— D. s. ale; v. d. s. eth. 

B-Tetraph«nylethane, PhpCH.CH.Php— B. p. 379°-83° c— Ndl. fr. CHa,.— G. 
1-182. — D, a. h. ale— Givea no picrate, — OrO.Oxid. to benzophenone (Teat 
714). 

t Anthracene, C„H|p^B. p. 351°. — Lft. or tbl., usually yellowish, but when per- 
fectly pure, colorless w. beautiful violet fluorescence. — D. a. h. ale — Givea a 
deep-red unatalile picrate (fr. bz. aol.), e. B. bz., and melting at 170°. — 
Identify by Test 9121 

TetratolyUthytene, (C^,),.Cr 

t Tetraphenylethytene, Ph,.C^— B. p. 415°-25°.— V. d. s. ale; e. s. bz.— CrO, 
in AC aol. gives benzophenone (Teat 714). — f Fails to give Test 901 forunsat- 
uration, and is not acted upon by alkaline permanganate in Test 304. 

1,3,6-TiimethyUnthracene, C„H,.He,.— D. s. ale. 

1, 4, 6-TrimethyUntiiracene, C„H,.Me,.^D. s, ale — CrO, to io OoL gives tri- 
methylanthraquinone. 

Dimethylanthracene, C„H,.Hei. — CrO, in Ac oxid. toaquinone w. m. p. 161°-2°. 

1, 3, 4-Trimethylanthracene, HerC„HT, 

Tetraiylylethylene, (Mej.C„H,)..C.— Yellowish Ut. 
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QENUS IX, DIV. A. 

(OHDKR t, eUBOSDEB I.) 



HTDROCASBOnS, ETC.— Colorlem and SoUd. 



H jdrozylepidene, CuHaO^ — S. 100 pt. h. Elocial Ac ; b. after long boiling in ale., 
thenmeltingat 2fi0 -1°; i.eth.oralkAlieB. — Said not to (pve a phenylhydra- 
/!>„;:.:__ i_ daflrification open to question.) — W. cono. 

I. alo. or eth.; s. CSj or h. bs.-— Gives 



a, j-DimethylanOttacene, He^C^p — Lft. w. blue-green fluorescence. 
Chiyiene, CjM,t, — Scales w. red-violet fluoreacence. — V. d. s. b. ale.; V. d. s, 

eth. or Co,. — The picrate fr. bi. boI. of components cryst. in long red ndl., m. 

p. 273°; it is not stable in ale. sol. — CrO| oxid. to chtysoquinone, which dia- 

Bolves in cone. H^, w. deei>-blue color. 
I, a-C^-Dinaphtbjletbane, (C,^,),.CA-— I'^^'ly *^l-i ^- b- Ii- ale.— SoluUotu 

fluoresce blue-violet. 

— a.lOODl.„ , „_-. 

alkuiea.— Said not to (pve a p 
(Portion ir -'—"'--•'— ■- ^ — ' 

HQ at lao^-tO" givee lepideo 
Carbopetrocene, C^H^ — Lft. or udL L c 

orange-colored picratee. 
Tetnunethylanthracene, C,^,r 
BiantbranTl, CnH,,. — Lft. fr. toluene. — Convert into dinitto-cotnpound, m. p, 

337" d. CB. 20, 2433). 
Benzerythrene. CuH„(7). — Lft. fr. bt. — Aim. i. ale.; v. d. B. a. be, — Disaolvea 

w. green color m cone. H,SO«. 
TetnpbbnTlethjrlene Dioxide, CmHi.O^ — Sbl.— Ndt. fr. bz., i. ale.; s. eonc. 

H,SO« w. yellow color. — Adds Br,.— Boiled w. diL HNO, gives xanthone. — 

Sols, show bluish-green fluoreecenee. 
Picene, C-O.^ — B. p. 518°-20°. — Colorless lft. w. blue fluorescence.— D. s. h. bs. 

or CHCI,; B, cone. H^, w. gKen color.— Oxid. by CrO, in ic soL to a 

qtunone. Sol. in CHQ| gives with Br a comp., m. p. 294°, 
Truzene, C,^,r — Tbl. fr. h. xylene. — Aim. i. most sdventa, — CrO| nuxture ffvta 

a deep yellow i. quinone. 
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COLORLESS COMPOUNDS OONTAlNma C, H, AMD O [SUBORDER I OF ORDER IJ. 

GENUS IX, HYDROCAKBONS. 



DIVISION B, SBXmON 1— IJQUID HYDROCAKBONS WITH SPECIFIC 
GRAVITY LBSS THAN 0-85 AT 20^/4° THAT DO NOT GIVE 
TESTS 901 TO 903 IN THE COLD. 



-^T"' 


8|»clSo 




Gravity. 


than 0-85 at 20°/4'' that do not give Teste 901 to 903. 


-163 




Heth.n*.CH«. 


-86 


0-446(0) 


Ethane, CHr 


-38-9 


0-635(0) 


Proi«ne,Me.CHrHe. 


Kbt.O 


0-603(0) 




+1 
«-5 
31 


0-60(0) 


Butane, C,H„— S. in 18 vol. c. ale. 

TKh-anal-hnlinBthan* Ms f* M n —'>ffi 


0-628"'A 


a-Hethylbutane, HerCH.CB^e. 


37 


0-634(16) 


Pentane, C^,^ 


39-12 




Methylc jctobutane, Me.C.H,.— Does not add HI cold. 


49-7 


0-649»A 




fifr-1 


0-761«'-*A 


perature.— Oxid bv HNO, gives giuUrio ac., ete. 






58 


0-668(17-5) 


DiiBOpropyl,Me,.CH.CH.Mer 


62 


0-677(0) 


i-Methylpentane, He.(CH,)rCH.H«,. 


64 


0- 677*7. 


Methjldiethylmethane, ]b.(Et,).CH. 


68 


0-668(20 -9) 


t Bezane, C.Hn- t ^° evidence whatever of chem. action in 
Teats 901-903. 


71-2 


0-760"/. 


MethylcyclOTentane, Me.CA.— Not easily attacked by warm 
HNt>,-(-HrSOj.— Fuming HNO, oxid. to formic, acetic, and 










glutaric acids. 


SO-8 


0-790"/. 


tacked by cold mixture of equal vol. cone. H^, and 
fuming HNO,," " Attacked by Brat lOO-'-l 10°-" 






86-7 


0-711(0) 




fl0-3c. 


0-682(17-5) 


a-Methylieiane, HerCH.(CH,)rMe. 


91 


0-690(20) 


j-Hethylhexane, Ke.CE(Et).(CH,),.He. 


04 


0-754 "A 


i,3-Diniethylcyelop«ntane, Me^C^,. 


95-5 


(i- 689(27) 


Triethylmetluuie, G^.CH. 


98-4 


0-689(14.9) 


Heptane. CA- 


101-2 


0-769(''/.) 


tacked bv c. nitro-sulphuric" ac. W. Br and AlBr, gives 










pentabromtoiuene, m. p. 282°. 


108 


0-711'/. 


1, s-DimethyUie«ane, MerCH.CHpCH,.CH.Mei. 


118-9 


0-759("/^ 




118 (th. i.) 


0-809(20) 




120-5-21 


0-769(»/J 


Hexahydro-p-xylene, K«rCfia--<^- P- 186, SecUon 2. 



zee b, Google 



OEIfVS IX, DIV. B, SECT. 1. 

(OBDER I, BrBOBDEB L.) 





Bpwifie 


HTDROCARBOITS.— Colorieoa liquida with Specific Gravity leai 


(C). 


Gr«vily. 


than 0-86 at 20°/4<' that do not give Teite 901 to 903. 


124 




ll«th7leUi7lcjclapeiitane, HcC^^Et 


125 -6c. 


o-zm/. 


t Octane, CAi- t No evidence whatever of chem. action in 
Te8ta'90l-S03I 


129 4-31-6 


0-725(34 -7) 


^-Honane, (^H^ 


136-6 


0-767{'°/J 




136-8 




Kwitylenelieiihydride, He^CACi, 3, 5)- 


135-7 


0-742(12.4) 


<<-Bonane, C^. 


H7-60 


0-787(20) 




149- 7c. 


0-718"/. 


Bonane, CHa.— M. p. -51=. 


159-5 


0-736*-'/. 


3, e-Dlmethyloctane, £:tCHHe.(CHOrCH(Me)Et— Opt. aeUve. 


159-62 


0-746(22) 


160-62 


0-783(18) 


Dekanaphthene, C,eH^ (Fr. petroleum.) 


160-62 


0-788''/, 


With fuming H^O, heat is evolved, but the hydrocarbon m 
apparently not chiuiged." 


164 


0-793"/, 


Nitro-sulphuric ac. gives no cryst. nitro product." 


ftbl. 170 


0-80(15) 


-''l9 nSt Attacked by cold fuming HNO., fuming H^ 
or Br." 
Decane, C,,H^-M. p. -30=-32«. 


173c. 


0-730(20) 


173-80 


0-837C'/J 


ITaphthalenedechydride, C,fi,^ 


abt. 190 


abt. 0-805(20) 




194- 5c. 


0-741»A 


Ondecanc, C„H^.-M. p. -26.5'. 


197 


0-801(20) 




208-10 


0-813(20) 




214- 5c. 


0-751"/. 


Dodecane, C.^r— M. p. -12°. 


234 


0-757"/. 


Tridecane, C„H,r— M. p. -6-2°. 


24&-4fi 


0-819(17) 




246-8 


0-829(17) 




252.5c. 


0-765"/, 


Tetradecsne, C„H...— M. p. +5-5°. 


268c. 


0-792(14) 


7, B-Dimethyltetradccane, C„H«.— StiU liq. at -Xf. 


270-5C. 


0-769"/. 




287- 5c. 


0-775'V, 


Heiadecane, C,JH„.— M. p. 18°. 


303 


0-777"/, 




317c. 


0-777'V, 


Octadtcane, C ^,p— M. p. 28°.— Does not pve Teat 901-3. 
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COLORLESS COMPOUNDS OONTAININQ C, H, AND O [SUBORDER I OF ORDER IJ. 

GENUS IX, HYDROCABBONS. 



DIVISION B, SECTION 2— UQUID HYDROCARBONS AND LIQUID 
ALIPHATIC ETHERS WITH SPECIFIC GRAVITY LESS TH.A.N 
0-85 AT 20°/4'' THAT ARE ATTACKED OR DISSOLVED EITHER 
IN TEST 901, 902, OR 903. 



-102-7 

-85 
-60-2 



36-5 
37-1 



0-610 
0-461(0) 



0-691(20) 
0-65(-20) 



HTDROCARBOnS, ETC. — CoIoHms Liquids with SpeoiRc 
Gravity less tb&n 0-S5 at 20°/4'' that aro attacked or dis- 
solTed either id Test BOl, 002, or 903. 



Ac«^rle°e, CH- CH.— V. d. s. aq.— t Applv Test 906 w. ammon. 

CuCl sol. ! (Dull-red ppt.) — Absorbea in Br gives liq. tetra- 

bromide, b. p. 124''-6*(16 mm.). 
Propjlene, He.CH:CR]. — tl^B^ is freely absorbed bye. cone. 

l^SO^ or liq. Br.— EKst. of the H^, sol. largely dUuted w. 

aq. gives isopropyl ale. (cf. Test 818). — B, p. of dibromide 

141-5° c! 
jdomopa ,, . „, 

— B. p. of dibromide I 
ButadiSned, 3), CH,:CH.CH:CHr 
ci»-Btitene(3), HeCH:HeCH.— B. p. of dibromide 15S°.~Not 

absorbed by cone. H;5(l, + 1 vol. aq. 
trans- Butene(3), He.CH : HC.He.— M. p. of dibromide 161°, 
KethjlcydopTopane, He.C|Hp 
Caoutchene, C^^ — M. p. — 10°. 
Ethylacetylene, EtC ; CH.— Gives Test 906 w. ammon. CuQ.— 

Bromide, C,H,Br,, cryst. solid. 
Btttadien«(i, 2), CH,:C:CB.He.— Odor like garlic, 
bo^onjletliylene, H«,CH.CH:CHr— I. at 0° in 2 vols. cone. 

H^, and 1 vol. aq. 

i-Dimetbylcyclopropane, He,C.(CH^r — Easily attacked by 

Br, but ''rather stable toward 1% KHnO,." — Soluble at 0° 

in 2 vols. cone. U,SO, and 1 vol. aq. 
Btttine(i). MeC ^CMe. — Strons odor. — B p. of dibromide 147''-8°. 
Shaking w. cone. HCl polymerizes to liexamethylbeniene. 
vlacetylene, McrCH.CICH. — Gives Test 906 w. ammon. 



"■"CT." 



0-670(0) 
0-691% 



L-Hethylelhyletbyleue, MeCEt:CHr 
lBoprene,CH,:CH.CMe:CH,,— Very unstable.— Treated w. c 
HCl and distilled w. steam leaves rubber-like mass! 



3, 3-Dimetli7lbutine(i), Ue,C.C: CH. 
Fropylethylene, PiCH : CH^ 
3-Meth7lbutadieDe(], 3), MerC:C;CHr 



,g,t,ze= by Google 



0ENU3 IX, DIV. B, SECT. 2. 



BciUnjj^int 




HYDROCARBOHS, ETC. - Colorlea, Liquids with Specific 




Gravity less th&n 0-8Sat 20°/4<'ttmt an attacked or di^ 






solved either in Test 901, 902, or 903. 


42 




Kperyleiw, CH,:CH.CH»CH:CHr— The tetrabromide cryst. fr. 
ale in pearly ndl., m. p. 114-5°. 


42-5 


0-805"A 


violently.— Reduces ammon.AgNO, sol.— Polymerias eaaUy 


45 




C7clopenteM,C^r 


48-9 




PropylwetylMie, PrC -CH.— Gives Test 906 w. amnion. CuO 


60 




Valytone, C^^— Odor of gariic— Test 906 gives yellow ppt.— 






66-5-6 




Valerylene, C.H,.— Test 906 rives no ppt.-Heated w. dil. 
H^, gives methyl propyl ketone. 






59- 5c. 


0-690(20-7) 




60 




Piiylene, C^^— Peculiar odor.— Test 906 gives no ppt. 


65-7 


0- 687(19) 




68 


0-670(0) 


1 vol. aq.; the sol. is ppt'd by aq. 


68-70 




BntTtothylBiM, Bu.CH:CHr 


69-71 


0-785(20) 


methylglutaric ac. 


abt.70 




BntyUcetylene, BuC ■ CH.— Gi\-es Test 906. 


70 


0-858(18-2) 


IHrilylene,C^s-CH*CiCH(?).— Test 906 gives yeUow-green 
ppt.— .\lc. AgNO, gives ppt. of Ag compound. 






69-5-71 


0-698(19) 


Methylethylpropylenc, Me(Et)C:CH.Me. 


70-1 


0-731(0) 


3-Hetbylp«ntadi8ne(i, a), Et.C.Me:C:CHr 


70-3 


0-763(0) 


Hethyl Butyl Eth., He.O.Bu.— See Test 9071 


71-2 


0-760'V, 




71-2-5 


0-732(0) 


3-Methylpentine(3), He^CH.CiC.He.- Adds HBr. 


70-74 




Methyl Isocrotyl Eth., Me^C : CH.O.Me.— Dec by 2-3 hrs. heat- 
ina at 140° w. 1^^ H^, giving methyl alcohol and isobutyl 






72 


0-776'*/, 


i-Mrthyleyclopentened), Me.C.H,. 


72-4 


0-714(12) 


Hexadllhie(i,3), EtCH:CH.CH:CH^ 


72^ 




^-EthyldiTinyl, CH,:CEtCH.CHr 


73 


0-712(0) 


1 vol aq.— Acetone is among products of oxidation by c. dil. 










CrOjBol (cf Tests 702 and 711) 


75-80 


0-719(21) 




77-8 


0-730(0) 


a-Meth^lp«itadiBne(a, 3),MepC:C:CH.Me.— W. Br in CS,ffvea 


78-80 


0-751 


Ethyl Isobutyl Eth., BtO.CA-— See Test 907 1 


78-80 




and turpentine 


78-83 


0-826(0) 


HeMdHi»(i.4>, Me.C-C.CH,C:CH. — Polymerizes readily.— 
Gives Test 906. 


82-6 




I, a-Dihydrobenxene, Cfi^ 


83-4 


0-714(0) 




83-4 


0-738(13) 


Hethylpropylacetylene, MeC ■ CPr.— CrO^ mixture oxid to acetki 
and butyric ac (cf Test 702) —Br reacts violently.— Pro- 
longed shaking w 6pt cono H^.-)-lpt.aq. gives methyl 










butyl ketone. 


85-6 




1, 4.Dihydrob«n7«ne, C,Hr 
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GENUS IX, DIV. B, SECT. 2. 
(order I 



■^l^r"" 


^K^if;. 


HYDROCAKBOHS, ETC. — Colorleaa Liquids with Specific 


Gravity less thuo 0-85 at 20°/4° that are attacked or dia- 






solved either in Test 901, 902, or 903. 


86-7 


0-819(0) 


Hei«dilneCi, s), CH-CCHrCH^C-CH.— Ammon.Cua in Test 
—Adds Br, violently. 






92 


0-752(20) 


Ethyl Butyl Eth., EtO.Bii.-See Test 907 1 


92-4 




Ethyl Isocrotyl Eth., Me^C : CH.O.Et— Unaat.— Dec. by he&ting 
w. 1% H^O. giving isobutyric aid. and C,H,Oa 


96-8 


0-748V. 


3-Ethjlpentadil!ne(i, i), Et^CiCiCHp 


97-8 


0-725"/. 


3-EthylpentBne(a), Et,C:CHMe. 


98 




Eeptene(3), He.(CH,),.CB:CHHe.— CtO, miicture orid. to va- 
lerianic and acetic acids. (CT. Test 702.)— In iU coU adds 
fuming Ha. 

Hept«ke(i), lIe.(CH^..CH;CH,.— Does not unite w. cold fum- 






98-9 


0-703(19-5) 






ing HQ. 


102 


0-751(0) 


CBMnthyUdene, Me.(CH,)..C;CH.— Ammon. CuQ {Test 906) 
gives yellow ppt.; ommon. AgNO, also gives ppt. — Gives a 
Eq. dibromide. 


102-5C. 


0-715(25) 


DiiMbutylene, Me,.C:CH.CMe,.— OO, mixture, cold, oxid. to 
acetone, etc. (cf. Test 702).— Adds HO or HI at 100°. 


103^ 


0-803(20) 


Heptiae, C^,^— Odor peculiar.— Absorbs 0.— HNO, attacks 
violently.— H^, polymerizes to diheptine, b. p. 247°.— 
Adds Br.— Does not give Test 906.— (Fr. diat. of rown.) 


105 


0-8UV, 


Toluenetstrahydride, Me.C^r— Nitrated by nitrosulphuric ac. 


105-8 


0-760(0) 


EtbylpropyUcetylene, PrC iCEt— H^, gives butyione. 


105-S 




Dihydrotoluene, Me.CJH^ 


108-5 


0-796(15) 


and tuqjentine. 


111-3 


0-763(0) 


HethylbutyUcetylene, Me.CiC.C.H,.— Ale. AgNO, gives no ppt. 


111-4 




Ethyl Valeryl Eth., lIe.C(Et):CH.O.Et— Heated w. 1% H^. 

at 130°-40° gives methylethylacetaldehyde and C,H,OH. 






112 


0-764(18) 


Ethyl iMamyl Eth., BtO.C.H,,.— See Test 907 1 


113-4 




a, 5-Dimethylhex«dH!ne(i, 5). CHi:C(M*).CH,.CH,.C{Me):CH,. 


114-5 


0-841(0) 


Cycloheptene, C^„. 


115 






115-6 




s-DimethyldiethyIethyl«ne, H(>,C ; CEt^ 


116^ 




Heienyl Eth., (C A.)i-0-— OH w. very pungent odor; i. aq. 


116-8 


0-741(22) 


3-MethyIhept«di»ne (4, 6>, C,H„. 


117-1 


0-777(0) 


Propyl Butyl Eth., Pr.O.Bu.— See Test 9071 


116-20 






117-9 




OctadU!ne(i,6), C^„. 


118-9 


0-759("/c) 


trinitro-m-xylene, m. p 172''-4° 






1205-21 


0-769"'/, 


Hezahydro-p- xylene, C^,,(CHOr— E. s. on warming in mix. of 

HNO. and H,SO,. 
AUyl IwMunyl Eth., C^,.O.C,H,.. 


120 




120-1 


0-756(21) 


sec-Butyl Eth., CMe(Et).CH),0. 


122-2-5 


0-762(15) 


I«.butyl Eth., Bo^O.— See Test 907 ! 


122-3 


0-760(14) 


(Tests 905-2 and 311) 






123-5 


0-799(0) 


Glycol Diethyl Eth., C^,.(OEt)r— See Test 907 1 


124-6 


0-722(17) 


OcteneCi), C,H,,.CH:CHr 


131-2 


0-770(0) 


Ocflne(i),CA,.C:CH. 
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GENUS IX, Dir. B, SECT. 2. 

(ORDKB I 







HYDROCARBOnS, ETC — Colortew Liquids witli Specific 


Boi^aT'"* 


Bptnifio 
Gr«v,ty. 


Gr&vity tesB than 0-85 at 20°/4° that are attacked or dis- 




solved either in Teat 901, 903, or 903. 


132-4 


0-773(18) 


3,S-l>imeUiyIheMdiBne(3,4),H8,C:CH.CH:CHe,— M._p. + 6». 
—Very unstable, abaorbing O rapdly fr. the air.— Polymei- 










iies on keeping.— Gives Uquid tetrabromide. 


132-4 


0-828(30) 


m-Dihydroxylene, l(»,.C^p— Cone. HNO.pves nitro-m-xylwie- 


133-4 




Octine(i), He.(CHO,.C:CHe.— The tetrabromide is oUy. 


133-5 




Octone, C^,,.— Absofbs tr. «r.— Br or HO gives a resin. 


134-5 




■^'^'T^'ffS.^asaaSu.S.-''"-**'"' 


134-6-5-5 




p-Dihydroiylene, Me,.C^p— Odor like turpentine.— HBr pvei 
cryst. addition product. 


134-7 




Bthyl Hexyl Eth., EtO.C.H,^— See Test 907 1 


abt. 135 


0-803(20) 




138 


0-798(22) 




139-50. 


0.743"/. 


Vonrlece, (VH,r— (Several isomers b<nliiig between 140o and 


141 


0-769(20) 


Butyl Eth., Bu,0.— See Test 907 1 


140-1 


0-835''/,. 


— I. aq. 


141- 5 




142-3 


0-757(20) 


3, 6-I»methflheptadi)ln«(a, 6), C^,^ 


145 


0-831(15) 


Oetylene Oxide, C,A.O. 


145-50 




DMwne, C,^„.— Odor like turpentine.- Abeotbe n^y. 


147-5-9. 5 






149-8 


0.798(0) 


Methyl Heptyl Eth., Me.O.C^„.— See Test 9071 


ISO 






150-2 




I, i-Hethylethylcydohezane, He.C^rEt 


153 






164-6 


0-772(20) 


Dianiylene,C,.H,. 


155-7 




TXoaoat (Carpene), CJS.^,. — Oxid. to a renn in the ajr. 


156 


0-86(20) 


Pinene (Terebenthene), C,.H,^— Cf. (IX, B, 3). 


158 


0-766"/. 




166 


0-795(0) 


Ethyl Heptyl Eth., EtO.C^,r-Cf- Test 907 1 


167 -4c. 


0-806"/. 


Henthene, C.^H.,— Opt act — EasUy oxid. by shaking with a 






187-70 




3, 6-DiinethyIoet«diline(3, 5), C»H„. 


171-2 


0-866(10) 




173 


0-801(0j 


Methyl Octyl Eth., Me.O.C A^— « Teat 907 1 


173c. 


781(15) 


t Iwamyl Eth., {C.H^,.0.— Cf . Test 9071 


175 (th. i ) 


853(25) 


Cymene, C,^„. 


176-7 


0-851(16) 




176 5 


0-853'7. 


[+ or -] Limonene, (Heneridene, Citrane, Carvene), C,^,r— 
([+] variety in l^mon Si, etc )-a IX, B, 3. 


173-80 


0-837'V. 


violently. 
Tfil>obutyl«ne, MerC:C.(CM^,— Oxid. slowly in mt; Br acta 


177-8 


0-774(0) 






w. violence. 


180 




Diallyl Eth., (C A,)^©. 


179-82 






181-2 


0-844(20) 


i-Limonene, C,^,r— Odor like oil of lemons— Cf. IX, B, 3. 


m-iic 




Tefpinolene, C.^H.^— a IX, B, 3. 
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OENVS IX, Dir. B, SECT. 2. 

(OHDER 1, SOBOBDER I.) 



Bdlinrjpi^t 



HTDROCARBOHS, ETC — Colorieas Uquida with Specific 
Gravity less than 0-86 at 20°/4'> that aie attacked or dia- 
Boived either in Teat 901, 902, or 903. 



189-2 


0-801(0} 


abt. 195 


abt. 0-8 


19ft-8o. 


0-839»% 


abt. 210-IS 




213-215 


0-786(20) 


233o. 


0-846(0) 


245-8 


0-814 


261 


0-815{0) 


274 


0-784"A 


280-5 


O-SO*"/. 


291-7 


0-820(0) 


314-5 


0-818(24) 



Ethyl Octyl Eth., Et.O.C^,p— Cf. Tert 9071 

Undccjlene, C„H^ 

Dodecon, C,A»- — Eamly oxid. — ^Action of Br violent. 

Undedne, CJB,^ — Ammon. AgNO) givea white ppt. 

DuodMyleiie, C^^m- — (^- Canadian petroleum.) 

Tridecjlene, C,^, — (Fr. Bunneee petroleum.) 

Triamjlene, Ci,H|^— Turpentine odor.— Adds Br, cold. 

Heptyl Eth., (CH.J^O.— Cf. Teat 9071 

Cetene, C^fl^f. — Br gives dibromide. — M. p. 4°. 

Cetjlene, C, Ao-— M. p. 20°. 

Oc^l Eth., (C A,)^0.— Cf. Test 907 1 

EicMjlene, C,|Hm- 
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COLORLESS COMPOUNDS CONTAINING C, H, AND [SUBORDER I OF ORDER I]. 

GENUS IX, HYDEOCAEBONS, ETC. 



DIVISION B, SECTION 3— LIQUID HYDROCARBONS AND ETHERS 
WITH SPECIFIC GRAVITY GREATER THAN 0-85 AT 20°/4°. 



iilii|a-p<^nt 



67 


0-950(15) 


80-36 
93 


0-879"/, 
0-903"'A 


111 
114 


0-866"/. 
-91374 


120-1 
I36.«(tli.i.) 


0-893V, 
0-883(0) 


138 

139-2 

I41-6(th. i.) 


0-880(0) 
0-866"/, 
0-930"/. 


142c. 
143-5 
146 


0-893(0) 
0-890(0) 
0-925(0) 


152-5-3 


0-859(26) 



O-STO*-'/. 

0-873(16) 



Furfunue, C(H,0. — Peculiar odor.— I, aq.; e. s. ale. or eth.— 

ColorHapinesplintertnoistened w. cone. HCl emerald green t 

— Cone. HCl attacks vigorously giving a brown rcainousDody. 
Hrdrofuifuruie, C^,0(7).— Adds Br, cold.— Not attacked by 

Na, KOH, or acetic anhyd. — PCI, gives furfurane. 
t Benzene, C,Hr— M. p. 5-42°.— Identity by Test 9131 
3, 5(a]-Diinetlijlfurfuruie, He^CH^.- 1, aq. ; misc. w. ale. — 

Cone. HQ changes to a leunous body.— EHl. HCI at 170° 

gii-es acetonylacetone. 
t Toluene, Me. C,Hp— Identify by Test 9181 
Tropilidene, CjH,. — CrO, mixture (cf. Test 905-2) givea benzoic 

ac. (cf. Test 312) and benialdehyde. — Br gives an oily di- 

bromtde. 
CfCloheptadiline, C,H,^ — Odor garlicky. 



t p-Xylene, Me,.C,H,.— M. p. 15=.— Identify by Teat 920 1 

t m-Xylene, m^C X-— M. p. -54".— Identify by Test 9191 

PhenyUce^lene, PhCiCH.— Test 906 w. anunon. CuCI givea a 
yellow flocculent ppt. fr. ale. sol., which when diy detonates 
on heating.— HNO, or cone. H^, resinifies.— f BeatM «. 
dU. H,SOj gives acetophenone (Test 712). 

t o-Xylene, Me,.C A-— M. p. -38".— Identify by Test 921 1 

Crotonyl Eth., (He.CH:CH.CH,)^0. 

Styrene, PhCHiCH^- 1, aq.; misc. with ale. or cth.— Slowly 
polymerizes to glassy mass; — cone. H^O, polymenzea im- 
mediately, -^ivea Teat 9031— Odor aromatic and rather 
characteristic. 

Cunene, Pli.CH.Mer — Test 905-1 gives benioic ac. (Test 312). 



AidK>l,Me.O.Ph.— Aromatic odor!— I. aq.—W.conc.HI at 130"- 
40 gives phenol and methyl iodide. 

Hnene (Terebenthene), C^t--7-('[^ chief constituent of t oil 
of turpentine). The American or En^ish, fr. Pinus Aus- 
traUs, u { + ] ; the French, f r. Pinus maritima, is [ - ]. — Odor 
penetratmg and ' characteristic. — Gives Test 001. — Fum- 
mg HNO. attacks w. almost explosive violence. — Well 
cooled and saturated w. dry RCl gas, gives hydrochloride 
(C,^,,.Hai) stable volatile cryst. (m. p, 125°), fr. dil. ale, 
ana of oamphor-like odor ("artificial camphor ), 

Propylbenzene, Pr.C^,.^ — Test 905 gives benzoic ac. 

o-HethTlethylbenzene, l[e.C^,.Bt— Oxid. by Test 005-3 gives 
phtnalic ac. 
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GENUS IX, DIV. B, SECT. I 



Boilin^pouit 



158-9 


0-869(20) 


100-2 


0-788"/, 


162 


0-865(21) 


164 


0-793"/. 


164-5 


0-869*"A 


167-8 


0-938(18) 


168-8-5 




169.8c. 


o-STg-A 


170-72 


0-873(16) 


171-1-5 


0-858(15) 


171-3 


0-996(0) 


171-2 


0-856(10) 



170-80 
17S (th. i.) 



175-5-5 
175-6 



0-982(0) 
0-846(23) 



0-957(15) 
0-927(20) 



a-TBrpenetotrahydride, C,Ji,^— (Q. IX, B, 1.) 
p-Hethylethrlbenzene, ]Ie.C,H,.Et— Teat 905-1 gives tere- 

phthalic ac. (Test 318-3). 
^Terpenetetr«hydride, C,fl,^—(Ct. IX, B, 1.) 
tMeMtylene,C^,.He,(i:3:5).— Identify by Test 9141 
Methyl Benzyl Eth., C,H,.0.]I«. 
tert-Butylbenzene, Ph.C.He,. — Oxidation (cf. Test 905) gives 



lest 904.— Identify by leat «17 : 
MC.-Butylbeniene, He.CHEtC^,.^Teat 905 gives benzoic ac. 
Isobu^lbeniene, Fh.CHrCHHe,.— Teat 905 gives l>enzoic ac. 
o-Cmyl Methyl Eth., Ke.O.C,H,. 



[+] Phelluidrene,CigH,,.— (In fensel and other essential oils.) — 

I. ale; B. eth.— Ident" '-' — "" '™ ' "'" "" - ' 

287, 374.) 



-Identity as nitroHite. (Cf. A, 246, 282; and 



Phenetol, GtO.nL — Odor aromatic. — I. aq. — At 400° gives 
phenol (Test 414) and ethylene. 

Amenylbeniene, Ph.CH(Et).CH:CH,.— Gives Test 901. — Con- 
tinued boiling gives diamenyll>eniene, b. p. 208°-12°. — Test 
905 gives benzoic ac. (Test 312). 

AllylbenzaiM, PhCH ; CHMe.— Unaat. (cf. 901) .— Dibromide, ndl. 
d. s. c. ale, m. p. 66-5°. 

Diamylene Oxide, C,^,gO.— Reduces amnion. AgNO, sol. 
nene, p-H«.< 
(Test 318). 

p-Cresyl Methyl Eth., lS.e.O.C,S,. 

1, 1, 3-Trimethylbenzene, C^^Me^ 



mide very unstable. — Dry HCI conducted i 
of equal vols, eucalyptol and Igr. gives crvst. ppt. of 
unstable (C,JI.bO),. HCI .—Shaken w, saturated sol. of I 
in saturated Kl sol. gives ppt. of minute cryst. w. greenish 

[+ or — ILimonene (Hesperidene, Citrene, Carvene), C,JS,p 
— (1 + ] in oil of lemons.) — General behavior in Teat 
901-3 as with pinene. — Dilute w. 4 vol. glac, Ac, cool 
well, and drop in Br as long as color disappears. Allow 
to stand until crystals separate. Drain, and then recryst 
c_ 7. g^[|gji_ The tetrabromide formed melts at 104-6°. 



(A,i 



1,3)1 
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Birilinr-IK^t 



176-8 
176-8 



ISOc. 
179-82 



180-1 
181 (th. i.) 



0-873(21) 
0-864(15) 
1 040(15) 



0-8a2'V, 
0-878(20) 



185 
185 


0-866'V. 


185 


0-861(20) 


IS.^ 
186-7 




186-8 




185-90 




185-90 


0-892"/, 


189 
89-5-91 


0-966(0) 
0-874(15) 



GENUS IX, DIV. B, SECT. 3. 

(order I, SUBORDER I.) 



[+J Sylvcttrene, C,^,p — (In Russiut and Swedish turpentine 
oils.)^The sol. in acetic auhyd. ia colored intensely blue by 
a drop of cone. H^^ (a reac. that may be interfered with 
by the prcaence of some other terpenes). — Br in Ac sol. (pro- 
cedure Bs w. limonene above) gives tetrabromide, m. p. 
135°-6°; but it is said to be preferable to identify ae dihy- 
drochloride, m. p. 72° (cf. A, 230, 241; 239, 25), obUuned by 
action of dry HCl gas. 

p-Butj;ltoluene, Bu.C^,.Me.— Oxid. by dU. HNO, (Test 905-3), 
giving p-toluic ac. 

Phenjlbutylene, Ph.C^,.— Unaat. (cf. Test 901).— Test 905-1 
gives benzoic ac. 

Diethylphenjlmcthane, Ph.CH.Btr — Test 905-1 gives benioic ac. 

ButyHMnzene, C,H|.C^p — Test 905-1 gives benzoic ac. 

I, 3-Indene, C^r---(In light coal-tar oils.) — Ckinc. HjSO, gives 
brown rcsin. — Adds &. — Forms picrate. — Dil. HNO, give* 
phthalic ac. 

T«r^nene, Ci^,^ — (In cardamon and other essential oils.) — 
Opt. inactive. — Resinifies on keeping, or by action of cone. 
H,SO,. — Unlike pinene ia completely destroyed in the cold 
(except a few brown flocks) by a mixture ol 6 pt. Na,Cr,0,, 
5 pt. H^,-(-30 pt. aq.— For identification as nitroaite, see 
A, 239,361 

o-CrMyl Ethyl BUl, EtO.C,H^ 

lMbut«nylb«nz«ns, Ph.CH : CHb,— Test 005-2 gives ben«nc and 
acetic acids. — Br gives liq. bromide. 

i-Umonena, C,^,. — (Syn.-Dipentene, diisoprene, cinene, caout- 
chin, etc.)— (Jdor lemon-lilie. — Absorbs O fr. the air. — Pie- 
pare the tetrabromide, m. p. 124°-5'', by the proceduie given 
under + or — limonene on p. 190 1 



p-Diethylbeniene, C^,.Et^ — Test 005-1 ffvte terephthalio ac. 

1, 3, 4-Dinieth7letbylbenzene, He^C^rEt — Hay be oxidised 
to xylic ac. 

Pinol, CJH|,0. — Odor like that of eucalyptol I— Unsat. — Dis- 
solved in 2 vols, glacial Ac and treated w. Br, gives stable 
dibromidc which cryst. well fr. eth.-alc, w. m. p. 94", 

Terpinolons, CigH,p 

o-I»eUiylb«nzene, Et^CHj.— Test 905-1 gives some phthalic ac. 

Bthyl Benzyl Eth., Et.O.C^p— Treatment w. P,0, gives ethyU 
ene and anthracene (Test 912). 

I, 3, s-Dimetbylethylbaunie, lIe,.C A-Et— Test 905-2 gives 
mesitytenic ac. 

Phsnylallylene, Ph.C:C.He.— Tetrabromide, lft.fr. ale, m. p.75°. 

I'-Butenylbeniene, Ph.CH:CHEt— Unsat. (cf. Test 901).— Test 
905-1 gives benioic ac. (Test 312). 

m-Pseudobutyltoluene, He,C.C,Hi.He.— Test 906-2 gives iso- 
phthalic ac, (Test 318). 

Ptienylcrotonylene,Ph.C,H^— Unsat. (cf. Test 901).— Test 905-1 
pves benzoic ac. (Test 312). 

Raphthaleneoctahydride, C,^p— Odor like turpentine. — Ab- 
sorbs O fr. «r, 

pXresyl Ethyl Eth., C,H^O.Et 

DimethTleth^lphenyhnethane, ]le^Et)(Ph).C.— Br substitution 
product IS ollv. 
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GENUS IX, DIV. B, SECT. 3. 

(order I, BVBORDBR I.) 



B^j.^ 


SpMifie 


HTDROCARBOHS, ETC. — Coloriesa Liquids with Specific 


Qravily. 


Gravity greater than 0-SS at 20-/4". 


190-2 




I, a-Ethyliwpropylbenwaie, EtC^.Pr.— Teat 905-1 pvea iso- 
phthilicM. crest 318-2). * 


193 


0-885(18) 


zoii ac. (Test 312).— 6r ia sunlight pves Br derivative, m. 
Isopropyl-m-zyleiie, Pt.Cfl^Mej. 






194-^ 




195 




m-Tolylbutylene. C^,.C,H,.— Unsat. (ct. Test 901); the di- 






195-7 


0-896V, 


metlophanic ac., m. p. 238° d. 






198-200 






199-300 


0-879(20) 


(1), 1, 3, 5-IHeOiyltoluene, Et,.C.H,Me.— Test 905-3 gives uvitic 






201 


0-860(22) 


Amylbeiizeiie, CtH,,.C3(-— Teat 006-2 gives beiuoic ac. (Test 

312). 
EthTlphenylacetylene, PhC ■ CEt— Unsat. (c/. Test 901). Test 

905-1 gives benzoic ac. (Test 312). 


201-3 


0. 923(21) 






200-5 




Ethyllmtylbenzeiie, C,^,,. 


20-1 (th. i.) 




_40._Test 905-3 gives prehnitic ac. (Ill, A, 1, m. p. 237''). 






206 (th. i.) 


0-981(12 -5) 


phthalic ac.— Cone. HN^aves picric ac.— Oxid. on stand- 
ing in air. — Br gives unstable substitution product. 






abt.205(th.i.) 


0-934"/, 


cold Br attacks w. violence.— Fuming B^^ sulphonates. 


205-0 


968''/. 


r-Hethylindene, C,^,~— Naphthalene odor.— Absorbs O fr. air. 










rate, m. p. 75°V. 


205-6 


1-088(15) 


Vwatrd, o^;A.(OMe),.— Solid at 15".- Heated w. HI gives 
pyrocatechin and methyl iodide. 


206-7 




Propyl-p-zylene, pT.C,H,.Hep 


206-10 




gives meaitylenic ac. (Ill, A, 2, m. p. 186°). 






208-S-5 




Propyl-m-iylene, Pr.CA-Me,(4, 3. »)- 


209 




Propyl-o-xytene, Pr.CA-M*,(4, >, i). 


2U-13C. 


0-871(0) 


phthalic ac. and propylbenzoic ac. 






212 




Haphthalenedihydride, C,^,_— Frown at +15-5°.- Adds Br, 
in the cold; m. p. of unstable dibromide 74°.— Fumii^ H^O. 










sulphonates. 


213 


0-864(9) 


p-lKMuny!toIu«ui,Me.C^.C^„.— Test 905-2 gives terephthalic 
ac. (Test 318-3). 






214-15 


0-857(16) 




214-15 


1-080V. 


Dimethyl R«»orcinyl Eth., m-<MeO)rCoH,.— Vol. w. st. 


216. 2 


0-953(0) 


Methyl Thymyl Eth., Me.O.C,^.,. 


214-18 




s-Triethylbenzene, C.HrEtr— Test 906-2 gives trimesic ac. (Ill, 

A, i:m.p.345''-60°). 


215-20 


0-920'V* 


Isoamyl Phenyl Eth., C^„.O.Ph. 


220-5-1.6 




ac. (HI, A, 2, m. p. 140^). 


223-8 


0-911(0) 


Benytene, C„H„.— Unsat, (ef. Test 901). 


226-9 


0-933(0) 


Ethyl Thjrmyl Eth., Et-O.C,^,,.— At 360''-400° splits to thymol 
and ethylene. 


22fr-30 


0-890(16) 


dibromide, v. s. h. ale, m. p. 59°. 
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<alias-wiDt 



330-40 
240-2 (th. i.) 


1 001(19) 


242 (th. i.) 




244 

250 (th. i.) 




261 


1-008(0) 


258 d.d. 


i-oiaiViB 


258-60 
261-2 


1-001 "A 


. 261-3 


0-849(15) 



abt. 275 
276-5 (th.i.) 



GENUS IX, DIV. B, SECT. 3. 

(order 1, SUBORDEB 1.) 



Safrol, CA-(C.H0(O,CH,)[i:(3,4)].— Strong saasafras odorl 
M. p. after solidification by cold + ll"; N[,-l-63836.— 
Quicklv i«duceB a 1% neutral KUnO^ sol. upoa shaking. Is 
violentay attacked and completely carbonized in Test 907 
with cone. H^O,. 

Anethol, Me.O.CH,.— Cf. IX, A, m, p. 21-6°, 

HeptyllMnzene, CiH,^C^,. — (Several compounda iaomerio w. 
this substance w. b. p.'a between 225°-48° have b«en de- 
scribed.) 

DilMbutylbenzuie, (C«H,)^C^,.- 

a-Hethylnaphtbalene, C^Hn^ — Freezes at —22°. — Long boiling 
w, cono. HNO, gives isonaphthoic acid, CnH.O^— Picrat* fr. 
ale. forms yellow ndl., m. p. 116°. 

jS-Hethjlnaphthalene, C,,H,_— M. p. 32-5°.— The picrate forma 



263-7 
265 


1 015(27) 
0-990(0) 


250-80 


0-904-0-927 


265 
269c. 


0-887(0) 
1-096'V, 


270-5 


0-933(20) 


272-7 
75 (th. i.) 


1-031(0) 
0-929(0) 



yellov 



l.w. m. p. U6^ 



Dimethyl Orcinjrl Eth., (MsOj^C^r'^*- — Aim. i. aq. 

1, 3, 4, s-Tetraethjlbenzene, Et^C^^ — H. p. 13°. — Oxid. givea 
pyromellitic ac. (Ill, A, 1, m. p. 264°). 

d-Ethyhiaphthalene, EtC^Hf.— The picrate cryst. fr. h. ale. in 
fine yellow ndl, w. m. p. 6S°-71°. 

a-Ethvluaphthalene, Et.C,gH,, — Forma a picrate, lemon-yellow 
ndl., m. p. 98°. 

Phenyltolyl, Ph.C,Hr 

Dlphenyhnethane, PbrCHr— Ndl. m. p. 26°-7°.— Cf. Div. A of 
this genua. 

OctyOieazene, CM,,.Cfi.y—t/L. p. -7°.— Teat 905-2 givea ben- 
zoic ac. w. difficulty. — (Isomeric hydrocarbons exist w. b, 
p.'a between 230°-260°.) 



p-Pbenyltolyl, Ph.C^«.lIe.— Freezes at -2'-3°. 
^-Propylnaphthalene, Ci,H,.Pr. — Picrate lemon-yellow ndl., m. 

SoaquiterMnM, C,{H„. — (Important constituents of manyesaen- 
tial oQs, lilu oils of cedar, calamus, cubebs, patchouli, etc.) 
— D. 8. ale; somewhat viscous. — Give soUd hydrochlorides 
when HO gas is passed into the cooled ethereal sol. 

Diisoamylbcnzene, (Cfi^)fC^^ — Liq. at —20°. 

Methyl a-Haphthyl Eth., He. O.C^.— Gives red cryst. comp. 
w picric ac.— Split by cone. HQ at 150°. 

Phenanthreneperhydride, CuHj,.^M. p. —3°. — Not attacked 
cold by fuming HNO„ by HiSO,, or Br, and by CrO, only w. 
difficulty. 

m-Phenyltolyl, "Ph.C^,.— " Not attacked by KMnO^." 

Cadinene, C,cHu. — (A aes(|uiterpene present incubeb, patchouli, 
and some other essential oils.) — D. s. ale. — Resinifies easily, 
^jives a solid dihvdrochloride, m, p. 117°-18°. — When 
slightly rcsinthed and dissolved in much glacial Ac becomes 
green and then indieo-blue on addition of small sucoestdve 
portions of cone. H^O,. 

o-oando-p-DitoIyl, (M.e.Cfi^r. 

m-Benzyltoluene, Ph.CHpC^»— Much cone. HNO, at 90° gives 
nitro-compound, cryat. fr. h. glacial Ac, m. p. 141°. 

Pentaethylbenzene, C^.Et^ — Deo. by fuming H^O, to tetra- 
ethyl- and hexaethyl-beniene. 
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280-1 
281c. 



1-075V, 
1043 



0-999'V, 
0-987(15) 



0- 985(18 •{ 
0-974"/, 



GENUS IX, DIV. B, SECT. 3. 

(OBDKR I, 8OB0BDKH I.) 



o-Diphenylethjrlene, C,^)- — CrOt mixtuiQ ond. to beniophe- 

Qooe. (Unaat.^Br addition product imstAble.) 
a^Dipli«i]rlprop«ne, He.CHPh.CHrni. 
jS-lMbutylnaphtluduie, CA-C,^^ — ^The picrate fonne yellow 

ndl., e. s. ale., m, p. 96°. 
3~Bitoljl, C^,.C,H-. — CrO, raid, to iaophthalio ao, (cf. Tests 

905-2 and 318). 
Ethyl o-Haptithjl Eth., EtO.C„Hr 
Dimethjldiphuiybiietluuw, l(«,.C.niy 
D-Ethylbiphenyl, EtC^r^li-— OrO, <md. to nvpbenylbenzoic 

ac. (Ill, A, 2, m, p. 160'). 
p-Phenyltolyletluuie, Ph.C,H,.C^p— H. p. 27°. 
JKtolylmetluue, CS^(CfiM.t,)p — M. p. 22'-3°.— Slowly sul- 

pEonated by fuming HiSO,. — CrO| oxid. to dimetbylben- 



•-Bauyltolylethaiu, C,H^CA-CA>H«- 

p-Ethyldlbduyl, I>li.CHrCHrC^,.Et— Shows bluish fluores- 

Beozyl-p-zylene, Vb.CBt.C^JS^ 

EthyllMiuylbeniene, Et.Cfi,.CBfPh.—E. e. ale, eth., or CHCI,. 

p.-I>itolylethase, He.CH.[C,H,)^— Test 905-2 pves dimethyl 

phenyl ketone and tolylbenzoic ac. 
Benzyl Eth., (Ph.CH,)^0. — Heated above 315° yields benzal- 

dehyde, toliiene, and rednous matter. 
Ditolylethylene, (He.CHJ^.C : CH,.— Test 905-2 gives ditolyl 

ketone, m. p. 94°.^ — Dibromide v. unstable, losing HBr. 
Benzylcymene, C,H,.C^,.(He)Pr. 
phMunthrenetetrahydride, C,.H,j. — Oxid. by CrO| in Ac sol. to 

anthraqumone (Test 1011). 
Diteipenea, C,^b. — (In cop^va balsam, et«.) — Very viacous;^: 

a-Dizylyl-ethane, (C^,.Me^,.CHJIe.— Exhibits a blue fiuo- 



d-PheayUylylprop«]ie, Ph,(C,H,.He,).C,Hy 



Diterebeathjrl, C,fia- — Absorbs h. air. — Is easily o\id. bv 
oxid. agents. — Not attacked by cold H,SO,. — Fuming HNcSj 
nitrates. — Br substitutes. 
uminyl Eth., (C,oH„)yO. — I^t. w. partial dec. to cymene and 
cuminic aldehyde. 

Dibeniyltoluene, Me.C^,.(CH^)^ 

Dixylylbenzene, C^,.(CHrCA.Me)r— E. a. ale, eth., or Ac. 

Tetramjlane, C^H^ 

s-Triphcnylethane, Ph.CHrCH.Phr — Shows a violet fluorescence. 
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NUMBERED SPECIFIC AND SEMI-SPECIFIC TESTS FOR 
SPECIES OF GENUS IX 

[TESTS 901-1000.] 

901. Bromme Test for Unsaturatioa. 

This test for unsaturatjon finda many applications, but is most frequently employed 
in connection with the species of Genera IX and III. 

Dissolve or suspend 0.1 gna. of the pure compound — finely powdered, if it is an in- 
soluble solid — in 2 ec. of dry carbon tetrachloride in a three-inch test-tube. Add three 
drops of a bromine solution * prepared by dissolving 2.0 cc. of bromine in 50 cc. of carbon 
tetrachloride. If decoloriiation does not take place at oncp, stopper the tube loosely, 
and allow to stand for three minutes in the cold, shaking occasionally if the body is insoluble. 
If the solution becomes colorless before the end of two minutes, drop in more bromine 
solution until a color that is permanent tor a minute or two is produced. Then blow 
sharply across the mouth of the tube, and notice whether a white cloud (hydrated hydro- 
bromic acid) makes its appearance. 

If no signs of action in the cold are observed, hold the tube high above a small flame 
and boil very gently for two minutes. If decolorization results, drop in more bromine 
until the coloration remains permanent for nearly a minute when the solution is again boiled. 
Test for hydrobromic acid as l>efore by blowing across the mouth of the tube. 

Compute decolarisatvm in either part of thU lest {either in the cold or after heating), if 
Wiaccompanied by evolviion of hydrobromtc-acid gae, shows that the compound under exami- 
nation ts unsaturated; that is, that it can add bromirte. 

The presence of double or triple bondmgs in hydrocarbons may in the great majority 
of cases be detected by use of the test in the cold only; but there are a few unsaturated 
hydrocarbons like stilbene which require short heating, and in tetraphenyleth}dene we ha^-e 
one which remmns unchanged even when heated. Among the unsaturated acids, maleio 
and fumaric acidst also show an exceptional behavior in not decolorizing the tetrachloride 
solution after two minutes' boiling. Some other unsaturated acids, like aconitic, do not 
decolorize the solution until it has been heated, but the number of such species is not 
large. 

Decolorization in either part of the test when accompanied by a copious ewtution of hydro- 
bromic add alioays indicates substitution; but since addition may, or may not, have taken place 
at the same time, satisfactory inferences as to the existence of unsaturation in such cases can 

* Carbon tetrachloride is riven the preference as the solvent, because bromine solutions pre- 

Kred bv ita use may be kept for weeks without spoiling; bccausG such soluttoos do not entirely 
e thmr orange-yellow color on heating unless boiled for more than twice the time prescribed 
in the t^at procedure; and because the tetrachloride ia such a poor solvent for hydrobromio 
acid that the gas escapes as soon as formed, and thus is easily detected by the fumes 

■f Fumaric or maleic acids will, however, decolorize hot bromine water. (Bromine water ia 
as a rule a very unsatisfactory substitute tor the carbon tetrachloride reagent, since it is fre- 
(^uently decolorized by acting as an oxidizing agent, holds back hydrobromio acid, and loses 
its color rather quickly on boding.) 

195 
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196 SEMI-SPECIFIC TESTS FOR SPECIES OF GENUS IX. 

not be dratm. The appeannce of scanty traces of hyidnrf>romIc acid towards the end of 
an experiment in which a conaderable quantity of bromine has been consumed, may, 
however, be due to nuDor secondary reactions and may be disr^arded. 

Id the beat, the number of compounds in Order I that are attacked by the treatment 
with bromine is greatly increased. The saturated hydrocarbons of the marsfa^as smes, 
(CnHm+^, iJ^ unbrawhed carbon $kel£ion»^ and the members of the acetic-acid series, 
(CHmO^, are consincuous examples of ccnnpounde unaffected under these drcumstances. 
•Some paraffin hydrocarbons like diisoamyl with branched carbon skeletons are, on the 
contrary, quite readily attacked in the heat, although not in the cold. Many of the 
aromatic hydrocarbons like mesitylene and anthracene are so easily substituted that 
decolorization occurs within a fraction of a minute in the cold; but pure benzoie is so 
comparatively uureactive that it does not cause decolorixation within the two minutes' 
limit on boiling. 

Most pbeuole, and many aldehydes and ketones, cause dectdorisation cold within a 
few seconds. Whenever decolorization takes [dace readily in consequence of addition or 
substitution in a homogeneous compound, if the experiment is continued after the first 
disappearaQce of color, it will be foimd that the quantity of bromine eventually consumed 
will be at least several times greater than what was added at the bc^^nning of the experimmt. 

903. Action of Fumiiig Sulphuric Acid. 

Support a three-inch test-tube containing 1 cc. of fuming sulphuric acid (sp. gr. 1.89) 
by means of a small clamp in a neariy vertical position, but so that it shall be slighlJy 
inclined away from the operator. Drop in slowly from a medicine-dropper about five 
<iro|)B of the compound. If there are no immediate signs of solution or chemical acfjon, shake 
the mixture cautiously for about one minute. Then allow to stand for a short time, and 
notice whether the compound added separates apparently unchanged as an upper layer. 

If the substance does not dissolve, if heat is not evolved, and if the mixture does not be- 
come Btron^y discolored, the compound, if a liquid species of Genua IX, with a specific grav- 
ity less than 0.85 at 20*/'4°, may bdong to Section 1 (the paraffin section) of Division B. 

903. Action of Fuming Nitric Acid. 

[This test is dangerous unless performed cautiously as directed!] 

In a three-inch test-tube, supported as in Test 902, place 1 cc. of fuming nitric acid of 
specific gravity 1.48. Then add from a medicine-dropper, held at arm's length, a single drop 
of the compound to be tested. A violent reaction often ensues, and there,may l>e a alight 
explosion, or the substance may even ignite. If there are no signs of action, cautiously 
add a few more drops of the substance, and shake gently. 

If the substance is a liquid species of Genus IX with a specific gravity at 20°/4° 
less than 0.S5, and does not dissolve in the acid, and is not attacked by it (as will be in- 
dicated by absence of sputtering and evolution of heat, and by the non-appearance of 
a copious disengagement of red nitrous fumes), it is to be sought for in Section I (the 
paraffin section) of Division B, It is improbable that any of the Species of Section 2 
remains entirely unchanged after such treatment. 

The liquid paraffins, although they are unattacked, and do not dissolve, always dissolve 
oxides of nitrogen so as to acquire a color much Uke that of the nitric add. The presence 
of two layers after shaking may, therefore, be easily overiooked in a hasty observation. 

904. Colorations witli Aluminium Chloride. 

Drop a hard tump of sublimed aluminium chloride weighing about 0.2-0.3 grm, into a 
clean 6-8-inch test-tube that has just been taken from a hot drying oven. Stopper the 
tube loosely. Hold it in a nearly horizontal position, and by means of a small flame placed 
under one end slowly sublime the chloride until it forms a thin light-yellow coating cov- 
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SEMI-SPECIFIC TEST^ FOR SPECIES OF GENUS IX. 197 

erinf; a considerable portion of the glass surface. Allow to cool. Drop in 0.5 cc. of a 
solution containing 0.05 grm. of the hydrocarbon dissolved in 2.5 co. of chloroform. Stopper 
tlic tube tightly. Lay it on its side upon a sheet of white paper that rests upon and partly 
covers the color standard. Then roll it back and forth so that the solution shall flow over 
and wet all p&rts of the sublimate. Observe the color after a few seconds, and again after 15- 
20 minutes. 

Most aromatic hydrocarbone give colorations when thus treated. The colors are often 
very intense, and sometimes admit of employment as minor preliminary or confirmatory 
teats; but sincethehuemaybe much moditied by the presence of small quantities of impuri- 
ties, too great importance ought not to be attached to the indications obtained by their use. 

The initial colorations given by the liquid homologuea of benzene approximate orange; 
eg, pseudocumene, RO; m-xylene, 0; benzene, OY (after five minutes). After standing 
fifteen minutes these colors will either remain unchanged, or will change by about one hue 
of the standard in the direction of the red end of the spectrum. The initial coloration with 
diphcnylmethane and tri phenyl methane is YO, darkening within a few minutes to Y0T1; 
with anthracene it is OYS2-YS2. 

Initial colorations of great intensity which persist unchanged for more than twenty 
minutes and approximate Uue, are given by several important solid hydrocarbons; e.g. 
blue (B), by diphenyl; blue to green-blue (GB-B), by phenanthrene; and blue-green (BG), 
by naphthalene. 

905. Oxidation of Side Chains. 

The oxidation of the side chains in aromatic hj^rocarbons to carboxyl groups by hot 
aqueous solutions of potassium permanganate, chromic acid, or nitric acid, has been em- 
ployed in determining the constitution of many species of Clcnus IX. The most serious 
tlifficulty encountered in adapting these methods for use as practical specific tests arises 
from the extreme insolubility of all hydrocarbons in aqueous solutions. This renders the 
oxidations very slow. During the oxidation period — which is seldom less than several 
hours — the oxidation product, which is itself never entirely stable, is exposed to the de- 
structive action of the oxidant. Hence the yield, which even under favorable circum- 
stances falls much under the theoretical, is often very poor indeed. Hydrocarbons which 
are themselves stable, but give unstable oxidation products, are therefore the most difficult 
to treat successfully. Whenever it is suggested in the tables that some particular oxidant 
may be used in the identification of a hydrocarbon, it docs not always follow that the 
oxidant mentioned is the best that could have been selected for the purpose, or that the 
yield will be good, but merely that the product named has been obtained by its use. It 
should also be understood that the following general directions are given as suggestions 
rather than mandatory procedures; and that what is said refers more especially to aro- 
matic hydrocarbons having one or two side chains. 

1. (Oxidalions with Potassium Permanganate.) — The oxidation with pcrmanganat«, 
when applicaiile, will usually be preferred to either of the other methods. The reagent is 
a neutral aqueous solution containing 61.6 grms. of potassium permanganate to the 
liter. In ot^anic oxidations it is said to be reduced according to the equation 

2KMnO,+a'H,0-=2MnO,.a:Aq.+2KOH+30. 
1 cc. of the solution accordingly contains O.OI grm. of "available oxygen," and the alkali 
liberated is sufficient to combine with the full quantity of organic acid and carbon 
dioxide that will be produced in any ordinary oxidation. The latter fact makes it possible 
to perform these oxidations in closed vessels, and thus avoid the violent bumping that 
is one of the greatest objections to the use of permanganate when the oxidation is performed 
by boiling in flasks. 
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Calculate by aid of the equation given above how much pernutnganate solution wiQ 
be theoretically needed t« produce the desired effect, and place it in a strong wide flask or 
bottle of about one-liter capacity. If, as will sometimes happen, the hydrocarbon is lighter 
than water, and a liquid, the extended contact surface presented by the pennaQganate 
solution, which Tiill be spread out in rather a thin layer, will do much to accelerate the 
reaction. When the oxidation product expected is benzoic, isophthalic, or terephthalic 
acid, about 1 grm. of the hydrocarbon should be enough for an experiment. 

Suspend the bottle by a wire, so that the lower part will be immersed in a boiling 
water-bath ; and, as soon as the air within has been expanded by the heat, and the hydro- 
carbon introduced, stopper tightly to prevent loss of substance by volatilization. Then 
heat until the red color of the permanganate is seen to have completely disappeared. This 
may require from two to eight hours, and some of the hydrocarbon will always remain 
unattacked. Separate the colorless alkaline solution from the bulky brown precipitate of 
hydrated manganese oxide by filtration. Evaporate to a small volume. Filter if neces- 
sary, and cool. Acidify the solutionwith a moderate excessof hydrochloric acid, and shake 
vigorously. Benzoic, isophthalic, and terephthalic acid will precipitate at this point. 
The two former may then be identjiied by their melting-points and specific tests, after 
a single crystallization from boiling water; the latter after being well washed with n-ater. 
Phthalic acid being comparatively easily oxidized by hot permanganate, will not be 
detected, unless the hydrocarbon is one that oxidizes quite rapidly. The loss of benzoic 
acid in long-continued oxidations is also large, though less serious. In an o.tidation of 
1 grm. of ethylbenzene requiring six hours, the yield of pure benzoic acid was 0.20 
gnn. Benzoic acid is easily separated from any of the phthalic acids by treatment with 
chloroform, in which it is very soluble. 

2. (Oxidations with Ckromic-add Mixture.) — Boil the hydrocarbon in a round-bot- 
tomed flask cdhtaining ebullator tubes (cf. p. 223) with the quantity of chromic-acid 
mixture theoretically required to produce the desired effect, until the chromic acid is 
completely reduced. The apparatus, cliromic-acid mixture, and general procedure for 
the oxidation are the same as have been more fully described in Test 702 for the oxidation 
of ketones and alcohols, except that longer heating will be necessuy. As the action of hot 
chromic acid on most of the aromatic acids is even more destructive than that of permanga- 
nate, it is advisable to use at least 2 grms. of the hydrocarbon for each experiment, and 
even larger quantities may sometimes be found necessary. Collect the insoluble residue of 
oxidation products, and unchanged hydrocarbon that separates from the well-cooled solu- 
tion, on a small filter. Wash with a little cold water. Dissolve out the aromatic acids by 
boiling with a slight excess of sodium-carbonate solution. Reprecipitate with an excess 
of hydrochloric acid, and identify them by appropriate tests. 

3. (Oxidations with Dilute Nitric Add.) — Although nitric acid, being a milder oxidant 
than either permanganate or chromic acid, may be successfully employed in some cases in 
which the latter are inapplicable, and is occasiondly mentioned in the tables, it has the 
disadvantage of being exceedingly slow in its action, and of giving products which sometimes 
consist largely of nitrosubstitution derivatives whose removal is troublesome. The 
proper procedure depends so much on the properties of the particular hydrocarbon to 
be oxidized, that in the few instances in which this method is referred to in the tables, 
it will always be best to consult the original literature relating to the subject before pro- 
ceeding to the experiment. The following general statement and suggestions may, how- 
ever, be of some assistance. 

It is best to oxidize at least 2 grms. of the hydrocarbon with a large excess of acid. 
The nitric acid is usually a mixture of one part of concentrated commercial nitric acid 
with three parts of water, though in soTne cases a stronger acid can be used, shortening the 
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time without causiog much substitution.* The time of boiling varies from ax to forty- 
eight hours. In general it is best to boil at least eight hours. If it is expected that a 
solid aromatic acid, not volatile with steam, will be formed, the excess of nitric a«id should 
be removed by evaporatioa on a water-bath. The residue is next extracted with boiling 
sodium-carbonate solution, the solution filtered, and the organic acids precipitated from 
the filtrate by a moderate excess of hydrochloric acid, Xitro-acids may then be reduced 
by warmii^ with tin and hydrochloric acid, so as to form soluble hydrochlorides of the 
corresponding amino-acids, which, upon filtration, will pass into the filtrate. Or, if the acid 
sought should also be soluble in dilute hydrochloric acid, it may be separated from the 
amino-acid by crystallization, after precipitating the tin n-ith sulphuretted hydrogen. 

906. Test for Triple-bonding to Compounds Containing the (~C E CH) Group. 
Dilute 1 cc. of ammoniacat cuprous chloride solutioD,t in a test-tube, with 5 cc, of 

cold water. .\dd a few drops of the hydrocarbon, if a liquid, and shake. If the hydro- 
carbon ta a gas, conduct it directly into the copper solution. Collect the precipitate on a 
filter. Wash with cold water and observe the color. 

The hydrogen atoms in compounds containii^ the ^ CH group are usually replace- 
able by copper when thus treated. These copper compounds appear as insoluble floccu- 
lent precipitatee, varying in color, according to the body from which they are obtained, 
from a dark brick-red to a greenish ydlow. When washed with alcohol and ether and 
dried with proper precautions, they often explode violently when struck a sharp blow or 
when Btron^^y heated. 

907. Saturated Ethers of DivMon B. 

Drop 1 cc. of the compound slowly into 2 cc. of ice-cold sulphuric acid (sp. gr. 1.84) 
contwned in a five-inch test-tube standing in a beaker of ice-water. Without removing the 
test-tube from the ice-water, shake briskly for half a minute or more. Then, after allowing 
to stand for a minute or two, observe whether the compound lias dissolved completdy to 
a colorless or neariy colorless solution. In case such a solution has been formed, pour it 
slowly into a second test-tube containing 3 cc, of cold water, shaking and cooling mean- 
while, just as was done during the preparation of the acid solution. If the mixture on 
standing separates into two layers, remove and reject the lower layer, which will consist of 
^dilute sulphuric acid, with the aid of a long capillary-pointed medicine-dropper. Wash the 
upper layer by shaking with 2 ce. of sodium -carbonate solution. If an emulaon forms, hasten 
the separation into layers by warming. Remove the carbonate solution aa before by the 
aid of the dropper, and transfer the organic liquid to a dry three-inch test-tube. Add a 
small fragment of solid potassium carbonate, and heat nearly to boiling to hasten the drying 
action. Then after a few minutes, in order to ascertain whether the product obtained 
is identical with the original substance, determine the boiling-point of the clear dried 

•Thu8Fileti(G.21.I. Sand 22) used one part of acid to one of wat^r in oxidizing p-propyl- 
isopropylbenzene, obtaiiung terephthalic acid ttith only a trace of a nitro-acid. 

-j- Ammoniacal Cuprous CUoride Reagent — This is the reagent used in gas analysis for the 
absorption of carbon monoxide. — It is prepared from an acid cuprous chloride solution as re- 

Suired for use. To prepare the acid solution, cover the bottom of^a bottle with a layer of poW' 
ercd ropper oxide 1 ein. deep. Plare in the t>ottle a number of pieces of rather stout copper 
wire, reaching from (op ta boltom, sufficient to make a bundle an inch in diameter, and fill the 
bottle with common hydrochloric acid of 1.10 sp. gr. Stopper, and allow to stand with occa- 
Monal shaking for some days, or until the solution becomes neariy or quite colorless. When 
about to make a test, decant a little of the clear acid solution, and add ammonia to it until 

Ereiient in dight excess, i.e., until the mixture has a distinctly ammoniacal odor. The space 
ft in the stock bottle after every withdrawal of solutjon should be immediately filled with 
more hydrochloric acid (1.10 sp. gr,), and the bottle always be kept tightly stoppered to pre- 
vent absorption of oxygen from the air. 
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liquid by Siwoloboffe method. For a more detailed description of the manipulatlom 
involved in the washing and drying, and in the boiling-point determination, read tbe 
latter half of paragraph i. on the identilieatioa of soluble alcohob obtained in saponification 
tcsU (cf. p. 115). 

Any gpecicR of Genus IX, Division B, that disaolves in sulphuric acid in this teat to a 
dear, neariy eoloricss solution, which, upon dilution, gives a liquid identical in boiling- 
imint nith the oripoal substance, is probaUy the oxide of a saturated hjrdrocarbon radi- 
cal or, poieibly, an " unsaponifiable ester." Unsaturated ethers and unsaturated hydro- 
carbons may alno di.tsolve completely in the cold add, or may be entirdy decomposed by 
the reagent; but when a clear solution ioea result, dilution with water can not be expect«d 
to yield the original substance. Saturated hydrocarbons, even the aromatic ones, do not 
dissolve in the cold acid to any considerable extent. 

gii. Acenaphthene. (Properties tabulated on p. 177.) 

Dissolve 0.03 grm. of the hydrocarbon and 0.10 gnn. of jMcric acid in 2.5 cc. of boiling 
95 per cent alcohol in a dry test-tulje. .\llow the solution to cool down to the temperature 
of the laboratory gradually. Acenaphthene under these conditions yields a beautifully 
crystallized orange-colored picric-acid compound, C„H[,.C4H,(N0,),0, whose slender 
Hat needles shoot from the bottom of the tube to the surface of the solution. Collect on 
a unall filter, and wash with 3 cc. of cold alcohol. Dry for fifteen minutes on a piece of 
porous tile at 100^, and determine the melting-point. 

The color of the dry crystals is nearly the orange of the color standard (0-YO), They 
melt at 16I''-162° (uneor.). 

912, Anthracene. (Properties tabulated on p. 180.) 

Place in a six-inch test-tube 0.05 grm. of the h)rdrocarbon, 1.5 grms. of chromic acid 
(CrO,), i cc. of glacial acetic acid, and 1 cc. of water. Support the tube by a clamp so 
that its lower end shall rest in a circular perforation in a piece of asbestos board arranged 
as in Test 312-2, and boil for ten minutes overasmall flame,so gently that the vapors shall 
all condense on the sides of the tube. Pour into 20 cc. of cold water. Collect the floc- 
culent precipitate on a filter. Wash thoroughly with much water, and finally with 5 cc. 
of cold alcohol. Transfer the precipitate to a dry test-tube and boil with 10 «c. of strong 
alcohol. Cool. Collect the nearly white precipitate on a small filter. Wash with 5 cc. of 
cold alcohol. Boil up a second time with 10 cc, of strong alcohol, and again cool. Filter, 
and wash with 5 cc. of cold alcohol. Dry the residue fifteen minutes at 100° on a piece 
of porous tile, and determine the meltii^-point. 

Anthraguinone, the product obtained in this test, is a pale yellowish compound, ciya- 
t^izing from alcohol in minute needles which melt at 279°-280° (uncor.). For other 
characteristic properties of anthraquinone see Test 1011, 

913. Benzene. (Properties tabulated on p. 189.) 

Mix in a dry test-tube three drops of the hydrocarbon, 1 cc. of nitric acid (sp. gr. 
1.42), and 1 cc. of sulphuric acid (sp. gr. 1.84). Heat the mixture until it begins to boil, 

and maintain it at this temperature for half a minute. Then pour slowly into 10 ec. of 
cold water. Cool quickly. Shake, Collect the bulky floceulent precipitate on a small 
filter, and wash until the washings are no longer colored. Dissolve in 8 cc. of boiling dilute 
alcohol (1:1). Allow to stand until the solution has assumed the room temperature. 
The liquid will become filled with long, fine, nearly white needles of m-dinitrobenzene. 
Collect on a small filter. Wash with 5 cc, of cold dilute alcohol (1 ;1), Dr^ on a 
piece of porous tile and dry fifteen minutes at 50°, 

The diniirobenzene formed in this test melts at 89°-S9.5° (uncor.). 
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914. Hesitylene. (Properties tabulated on p. 190.) 

Allow one drop of the hydrocarbon to fall into a mixture of 2 cc. of sulphunc acid 
(sp. gr. 1.84) and 1 cc. of fuminK nitric acid (sp. gr. 1.48) contained in a dry test-tube. 
Shake, and then boil very gently for one minute over a small flame. Break up any hard 
lumpB tliat may form with a stirring-rod, and pour into 10-12 cc. of cold wat«r. Collect 
the solid nitro-compound on a very small filter and wash well with cold water. Then wash 
•nee with 5 cc. of cold strong alcohol. Transfer to a teat-tube and boil gently with 15 co. 
ef 95 per cent alcohol (*) until all dissolves. (The compound dissolves quite slowly.) 
Allow to cool. Shake vigorously. Collect the crystalline precipitate in the point of a 
very small filter. Wash with 5 cc. of cold 95 per cent alcohol (**). Drain on a piece of 
porous tile; dry for fifteen minutes at 100°, and determine the melting-point. 

The product in this test, trinilromesitytene, is obtained in the form of minute colorless 
needles melting at 235° (uncor.). 

915. Hapbtludeae. (Properties tabulated on p. 176.) 

Dissolve 0.05 grm. of the hydrocarbon and 0.10 gnn. of picric acid in 2cc. of boiling 
95 per cent alcohol, .\llow the solution to cool gradually. Collect the long, liair-like 
yellow (Y-YTl) needles of the picric-acid compound, C,,H,.C,H,(XO,),0, on a small filter, 
and wash with 1 cc. of strong alcohol. After draining, transfer to a piece of porous tile, 
and press out adhering motlior-liquor. Form the crystals into a little mound on a dry part 
of the tile; rinse them off with 5-10 drops of strong alcohol. Repeat the \va.ihing with 
alcohol twice more in the same manner, pressing out the adhering alcohol on a dry part of 
the tile each time with a small spatula. Spread out thwcrj-stals on a bit of dry tile and 
dry for 15-20 minutes at 50°. Then determine the melting-point. 

The picric-acid compound of naphthalene, thus purified, melts at 1.50-5° (uncor.), 
(Long-continued drying at a high temperature is inadmissible since it causes a gradual 
loss of naphthalene.) 

916. Phenantbrene. (Properties tabulated on p. 177.) 

Dissolve 0.10 grm. of the hydrocarbon and 0.20 grm. of picric acid in 5.0 cc, of boil- 
ing 95 per cent alcohol. Allow to stand until quite cold. The picric-acid derivative of 
phenanthrene that forms separates in crystals. Collect on a filter, and allow to drain 
well without washing. Transfer to a piece of porous tile to absorb the la.'it of the mother- 
liquor. Kedissolve in 1 cc. of boiling alcohol. Allow to cool slowly as before. Collect 
the crystals on a piece of tile to absorb the mother-liquor, and wash with five dropi of 
strong alcohol. When the alcohol has nearly all disappeared, place on a fresh piece of 
tile; dry fifteen minutes at 100°, and determine the melting-point. 

The picric-acid compoutid of phenanthrene, C„Hio,C,Hj(NO,),.0, obtained in this 
test, forma long, hair-like needles which are orange-yellow (OY) when dry, and melt at 
14.3° (uncor.). 

917. Pseudocutnene. (Properties tabulated on p. 190.) 

Nitrate two drops of the hydrocarbon by the procedure of Test 914 for mesitylene. 
Do not increase the quantities of acids and solvents prescribed, but follow the directions 
given literally, except that more than usual care must be taken not to overheat during 
nitration. During the operation the test-tube should be hold at some distance above the 
flame, and the heating should be interrupted before the expiration of the minut« if the 
mixture show signs of darkening, or if a sublimate sliould begin to appear on the sides of 
the tube. 

The trinilro'pseudoeumene formed in this test is a nearly white crystalline compound 
melting at 184° (uncor. . 
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(>i8. Toluene. (Pnipertics tabulated on p, ISO.) 

Dissolve llirt^ drn|)s of the hydrocarbon in 1.') cc. of the strongest fuming nitric acid. 
TSen odd at once, without cooling, 1 .'i cc. of fuming sulphuric acid (concentrated 8ulpliuric 
arid containing in solution about 10 per cent of sulphuric anhydride — the same reagent 
that is iisod for Test Q0r2). After half a minute pour the mixture into 10 cc. of cold water 
ill a test-tube. Cool well with running water. Close the tube nith the thumb and shake 
viiiorously until the nitro-com pound separates in yellowish- white (locks, leaving the solu- 

Collect the precipitate on a very small filter and wash with cold water. Dissolve in 
S ;e. of boiling 50 i»r cent alcohol. Cool in running water. Shake vigorously. Filter. 
Wash the precijiitate with .t cc. of cold -50 per cent alcohol. Itedissolve the washed pre- 
cipitate a second time in 8 ec. of boiling .50 [xr cent alcohol. Cool. Shake. Wash with 
5 cc. of .50 per cent alcohol. Drj-, and determine the melting-point. 

2, A-DinitroUibieiie, the product in this test, is a nearly white precipitate of crystal- 
line structure melting at 70°-71° (uncor.). (If the solution, in making the last crystalliza- 
tion, is allowed to cool slowly, the compound will separate out in the form of delicate white 
needles.) 

919. m-Xylene. (Froi>erties tabulated on p. 189.) 

Nitrate tiAi drops of the hydrocarbon by the procedure of Test 914 for mesitylene 
Do not increase the quantities of acids or solvents prescribed, but follow the directions 
given literally in every detail, except that the preeipital* referred to at the point marked 
bi- the double asterisk (**) should receive one additional cr3rstallization from 10 cc. of 
boiling 95 per cent alcohol before being dried. 

The trinitro-m-xylerte formed in this test is a nearly white crystalline compound melt- 
ing at 181=-181.5° (uncor.). 

920. p-Xylene. (Proi>erties tabulated on p. 189.) 

Nitrate two drops of the hydrocarbon by the procedure of Test 914 for mesitylene. 
Do not increase the quantities of acids or solvents prescribed, but follow the directions 
given literally in every detail, except that the quantity of 95 per cent alcohol used incrystal- 
liiiing at the |>oint marked bj' the single asterisk (*) should be reduced from 15 cc. to 5 cc. 

The triniiro-p-xyUne formed in this test is a nearly white crystalline compound melt- 
ing at 138,5''-139'' (uncor.). 

921. o>Xylene. (Properties tabulated on p. 189.) 

This hydrocarbon is easily distinguished from the mcta and para compounds by the 
fact that when nitrated by the procedure pre.scribed in Testn 919 and 920, it gives an oily 
instead of a solid high-melting nitro-derivative. The following test may also be applied. 

Sulphonate 0.25 ec, of the hydrocarbon by persistently sliaking in a test-tube nith 
1 cc. of sulphuric acid (sp. gr. 1.84). During the shaking the tube should he gently wanned 
from time to time by dipping it for a second or two into boiling water. When the hydro- 
carbon has all dissolved (this will require 3-5 minutes), cool^and pour slowly into 10 cc. of 
a saturated i«>lution of common salt. Cool well, and shake vigorously. The mixture will 
soon become [)asty from the separation of a heavy precipitate of sodium o-xylenesulphonate. 
Filter, and wash ivith 10 cc. of a cold saturated salt solution. Press on a tile, and dry 10 
minutes at 125°. Cru-sh. 

Mix 4 parts by weight of phosphorus pentachloride with 3 parts of the dry sulpho- 
naU: in a test-tube, and heat for 10 minutes at about 100°. Cool, and pour in 5 cc. of ice-cold 
water. Shake. Allow to settle. Decant the water throt^h a wet filter. Wash again 
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by shaking with 5 cc. of cold water, followed by decantation. Return any precipitate 
tliat may have collected on the filter to the test-tube. Add 2 cc. of the most concentrated 
ammonia. Boil gently until the ammonia odor has almost disappeared. Dilute with 

10 cc, of water. Heat to boiling. Filter hot. Cool the filtrate well with ice water. Shake 
vigorously, and collect the precipitate of the sulphonamide on a small filter. Wash with 
o cc. of cold water. Uedtssolve in 5 cc. of boiling water, and cool. Shake, filter, and waah 
&s before. Repeat these operations twice more. Then dry for 15 minutes at 110° and 
determine the meltiog-point. 

o-Xylenenutpkonamide, the product of tliis test, crystallizes in pearly white scales 
which melt at Ha.S"-!**". 
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CHAPTER Xn. 

SUBORDER II. 

THE COLORED COMPOUNDS OF ORDER I. 

(Containing Carbon, Hydrogen, and Oxygen.) ' 

THE COirrEITTS OF SUBORDER n ARE DIDICATED BT THE TITLE " COLORED COM- 
POUHDS." AHY CAREFULLY PURIFffiD SOLID SPECIES OF ORDER I WHOSE 
COLOR EXCEEDS TIHT S OF THE COLOR STAHDARD (CF.PAGE 831) III SATU- 
RATION, OR Amr YELLOW LIQUID SPECIES WHOSE COLOR WHEH VIEWED Ul 
A LAYER 1 CM. THICK AGAIIfST A WHITE BACEGROUnD IS MORE SATURATED 
THAU YTl OF THE STAHDARD, WILL BE CONSIDERED COLORED. 

A very faint tinge of straw-yellow, caused by traces of impurities or decom- 
position products so small as to have no appreciable effect on the general chemical 
behavior of the substance, is often observed in specimens of compounds belonging 
to Suborder I. In doubtful cases the attempt should be made to decolorize such 
substances by boiling their solutions with purified bone-black. Compounds with 
colors less saturated than the tints of Series 3 of the color standard are described 
in Suborder I with the colorles.'i compounds, but also sometimes receive mention 
in Suborder II. 

Subdivisions of Suborder II. — The species described in Suborder II are arranged 
in two divisions, A for solids, and B for liquids; but are not numerous enough to 
lequire further subdivision into genera. They are all either ketones, quinones, or 
phenols. 

The solid species are grouped in two sections. TJte arrangement in Section 1 
is based upon melting-point, as is customary for solids in other parts of the work. 
Section 2 is virtuaUy an appendix to Section 1, added to provide for the partial 
identification of certain important bodies, dyes, and acidimetric indicators, which 
have the common property of giving intensely colored solutions in alkali, but which 
fuse with so much decomposition, or at such high temperatures, or which are so 
difficult to isolate in a state of perfect purity, that their melting-points are unknown 
or have little practical significance. Some of these bodies are not met with except 
in the form of moist pastes and amorphous powders of rather variable compo- 
sition, and are only a<lmitted to the tables as compounds by courtesy because of 
the interest attaching to them as colors. 

The arrangement of species in Section 2 \s dependent on the color of the solution 
of the substance in dilute aqueous alkali, as is more fully explained on page 212. 
To make the color comparison, dissolve a few milligrams of the finely powdered sub- 
stance by shaking in a test-tube with 5 cc. of 1 per cent cold sodium-hydroxide 
solution; and then dilute, if necessary, with water, until the mixture when held 
before a white background shows a depth of color that approaches either the normal 
tone, or the first tint of that hue of the standard which the color of the solution 
most closely resembles. The comparbon should be made quickly, as many of the 
solutions absorb oxygen from the air, or change rapidly in both hue and tone on 
standing. 
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COMPOUNDS CONTAINING C, H, AND O [ORDER IJ. 

SUBORDER II, COLORED COMPOUNDS. 



DIVISION A, SECTION 1— SOLID SPECIES OF DETERMINED 
MELTING-POINT. 



COLORED COHPOirnDS.— Solid Species of Determined Melting-point. 



t Phoron,(;H„0.— B. p. IBS-S".— Pale-yeUow cryst.— Cf. VII. A, p. 136. 
Benrfuril, Ph.C0.C0.C,H,0.— Fine yeUow ndl. fr. h. dil. ale— Volatile undec— 

S. alkalies giving benifurilicac. {dec. 108°). — 25 pi. c, Br give tetrabromide, 

yellow ndl. fr. (Jc, m. p. 127''-8°. 
t Thymoquinone, (Me).(Me,CH).OpC»H,(i, 4,3,5).— B. p. 232".— Of»nge-yel- 

low (OY) Ibl. V, d. 9. ai\.i e. s. ale. or eth, — Odor sharp like quinone, but 

also like thymol I — S. without decompo^tion in c. cone. H,SO, or HNO,.- 

For characteristic color reactions cf. B, 18, 3196. — 7' ■ - ■ 

aq. and 0'2 gnn. Br for J hr. on boiling water-bath. 

c. aq. until it is yellow and crystalline. Recryst. twi( 

ing a little eth. if oil should not crystallize readily). 

low Ittu., m. p. 73". 
I, i-I>imeth7l<|umoiie(3,6), Mei.C^,.Or— Sbl. in yelloT 

ale. or eth. 

t BenzylideneacetDphenone. — Pale yellowish pr, — Cf. VII, A, p. 137. 
morybeniophencine, CC^,.OH),.cq.— R. p. 330°-40° d.— Light- j'ellow' ndl. fr. 



—Heat 0-1 „ 

Wash the'red oil with 
e fr. 2 cc. h. ale. (add- 
Givee dibromide, yel- 

■ aq.; & s 



... ght-yel 

._._ ., Ji,CO, but ppt'd by CO,.- 

1. colored brown-red by KeClj, — Wanning w. cone. IVWj or boiling w 






KOHsol. gives o-benzophcnone oxide, ndl. fr. ale., m. p. 173°— 1 
Hethyl Cinnameiiylvinyl Ketone, Ct^i^O.— Cf . VII, A, p. 137. 
Toluquinone(i, 5), Me.CgH,.Op — Sbl. in rhombic-yellow 1ft., d. s. c. aq.; v. s. 

nlc. or eth. — Odor pungent, quinone-like ! — Aq. sol. is colored brown-red by 

alkalies. — Reduced by SO, to hydrotoluquinone, v, s. aq.; pearly 1ft. fr. bi.: 

m. p. 124°. 
Diphenylpropanetrione, (PliCO)rCO. — B. p. 247" (GO mm.). — Golden-yellow ndl. 

fr. Igr.; e. s, ale. — Very hygroscopic. — Sapon. by NaOH gives benzoic and 

mandelic acids, benz<nn, and CO). — 2 pt. boiled w. 5 pt. aniline and 10 pt. 

ale. give a dianil, yellow pyramids fr. bz., ni. p. 143°. 
Phenoquinone, C^,0r2C,H„0. — Fine red ndl. w. green rcflcctiDns! — S. c. aq.; 

e. e. ale. or eth.; s. Igr. (dir. fr. quinone and quinhydrone). — The red crystals 

become blue-black upon addition of alkali.— Itcduced to hydroquinoac (Teat 

411) by SO,. 
1, 3-Dimethylquinoae(a, 5), He,.C,H,.Or— Yellow ndl. 
Dipheaylene Ketone, (C^JpCO.— B. p. 341 -S",— Large yellow tbl. fr. ale., i. 

aq.; V. s. ale. or eth. — Slowly oxid. by alkaline KMnOj to plithalic ac. — 

Oxime, m. p. 195°. — Well-cooled, funung HNO, gives yellow nitro-comp. 

which sbl. easily, is d. s. c. ale, and melts at 220^— Fusion w. KOH gives 

phcnylbenxoic ac. 
Pseudodiphenylene Ketone, C.^.O. — Dark-red crvat. fr. eth.— C. fuming HNO, 

pves dinitro-comp., ndl. rr. h. glacial Ac; i.ale.; m. p. 310°. — Boiledw.dil. 

ale. quickly gives diphenylene ketone (cf. above). 
Acetonephenanthrenequinone, C,,H„0,. — Thin pale-yellow tbl. fr. eth.; i. aq. — 

Phenauthrenequinonc separates upon boiling w, KOH sol. 
Retene Ketone, C^^|,0.— Vitreous sulphur-yellow cryst.; vol. w. St.; e. b. alo. 

or eth.; i. NaHSO,. — Combines w. phenylhydrazme, but not w, hydroiyl- 

amine. — Ignition w. Zn dust gives reteneiluorenc. 
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SURORDER If, DIV. A, SECT. 1, 

(order I.) 



COLORED COHPOUnDS.— Solid Species ot Determined Mtlting-point 

AcenapbtbTlene, C„Hr — Golden-yellow eryst. — <.'f. IX, A. 
h.— B. J 
Dissolve 4 pt. i 

boil dawn in porcelain dish. An inlenst; violet eolor (VR) appears, but 
disappears on continued boiling 1 — Sapon, w. NaOH gives benzilic ac. (quan- 
titative). — Gives oxiines. 

Benzocotrfn, (OH) (COPh)(0Iie)j-C^p— Pale-yellow pr. fr. ale; e. s. eth.; b. 
dil., but i. cone. NaOH.— PbAc, gives yellow ppt. w. XH.OH sol.— Sol. gives 
dark-brown color w. KeC'l,. 

Cinnamyleneacetoplieiione, C„H„0.~Golden ndl. fr. ale. — Colored cherry-red 
by cone. H^^.— Oxime, m. p. 131". 

Ox];-m-xyloqiiinoi)e, Me^CjH. (OH), .Op— Orange-red ndl„ v. vol. w. at.— Sbl. 
in yellow ndl. — Odor like benzoquinone ! — S. h. aq.; sol. colored red-violet 
by alkalies, even by CaCX>,! 

Methyl Oiynaphthjl Ketona, He.CO.C,^rOH.— B. p. 325° si. d.— Pale-green 
Glided pr. Ir. bz. ! — I. aq. ; d. s. ale. ; s. alkaliew, but ppt'd by COj. — Oxime, 



V 



Kpitzaholc Ac, (Perezoni, CuH^oO)-— Golden Ift. fr. ale. — .Sbl. undec. — S. in 
. KOH w. intense purple color.— Ba salt purple and v, d, s. aq. — Ci), sepa- 
rates ae. fr. Halts. 

SantaliD, C,sH„Oj(?).— Mic. red erj'st. or red mass; mist-, w. abs. ale. iv, blood- 
red color; e. eth. — A weak acid, e. alkalies w. violet rolor.— Ainmon. sol. 
elves dark-violet eryst. ppt. w, JiaCl,, — KOH fusion gives Ac and resorcin 
(cf. Test 418). 

Cinnamylenebenzjlideneacetone, Cj^itO. — Yellow pr. fr ale. — Oxime, yellow 
Ifts., m. p. 127''-8°. 

Phenylnaphtlioquuioiie, Pli.C,gH,0,. — Golden-yellow ndl. fr. ale.; a. eth.; d. s. 
Igr. — Polymerized quickly by sunlight. — An ale. sol. sat. w. SHj separates a 
comp. (red ndl. h. eth.) on standing, m. p. 174°. — Gives aniline derivative 
(r. h. ale. aol. w. aniline, dark-red niU., m. p. 158°. 
4, S-Tetramethylquinone, Me,.CrO,.— Sbl. at 100" in golden ndl., d. s, c. 
ale. or eth.^Ver\- volatile with steam. 

tDibeniylideneacetone,(Ph.CH;CH)pCO.— Gives Test VII-l.- Yellow 1ft., 
d. 8. ale. ; s. eth. — W. in cone, H^l, w. deep orange-red color. — Colored dark 
vermilion by cone. HCI without being dissolved.— Adds Br, in CHCl, sol. to 
form comp. of m. p. 208°-ll°d., ndl., v. d. s. ale. or eth. 

t Benioquinone, p-CoH,.Oi. — Peculiar, sharp irritating odor sliehtly suggesting 
that of chlorine 1 — Golden-vellow monoclinic pr. fr. h, aq. ; d. s. c, aq. ; e. s. 
ale. or eth.; a. h. Igr. — Sbl. eadly in golden ndl. — Hoi. in alkalies absorbs 
oxygen rapidly, becoming dark-colored. — Identify by Test 1012! 

If a-(^-H«phtlloquinone, C,fifi^ — Small odorUss red ndl. fr. eth., or orange 1ft. 
fr. ba. — Not vol. w. Bt. ! — Instable. — Sol. in dil. NaOH is vellow and absori)s 
O rapidly. — Add IJ pt. aniline to a cone. sol. of I pt. of the quinone in h. 
ale.; amlinonaphthoquinone separates as red ndl. w. golden to grpcniKh 
reflections, i. aq,; d. e. ale., m. p 240° (differs from aniline a-naphthoqui- 
none in being s. in cold alkalioa). — KMnO, ovidizea to phthalic ac. — Reduced 
by SU, to corresponding hydroquinone. 

t Abnsthin, CaH„0, 4- iH,0,— <Fr. Artemesia absinthium.}— Yellowish (OYT2) 
mic. eryst. fr. idc, w, bitter taate and wormwood odor (sample fr. Merck) ! — 
Aim. i. c. aq. ; e. s. ale or eth.— Sol. in NaOH is brown-red.— Sol. in HJSO, 
is brownish and then green-blue liq. — ^Reduces ammon. AgNO,, but not 
Fehling's aol. — Ale. sol. gives ppt. w. tannic ac. 

BeniohydroquinoDe, Ph.CO.C,Hr(OH),. — I^ng yelloir ndl. fr. dil. ale; e. b. 
ale. or eth. 

i,4-Diin«thylquinon«(3, ;), (Pbloron), HcrCeHi-O,.- Long golden-yellow ndl. 
fr. ale.; d. s. h.aq. or c. ale— Sbl. undec.— Reduced by SO, to hydrophloron. 
— Br aq. givea dibrom-derivative, golden Ift. fr, h. ale, m. p. 184°.— Aniline 
derivative yellow-green ndl., m. p. 264° (A, 2.W, 171). 
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SUBORDER n, DIV. -I, SECT. 1 



COLORED COMPOmiDS.— Solid Kpwies of l><-tcrmined Molting-poiiit. 



I43-t 
143-4 

146-7 

14&-S 



1 1, 4-(<0-Naplithoquuioiic, C,oH^O,.- 
odor, ivhicli is, however, much Ic; 
vol. w. St. (dif. fr. ^-comp.).— S. idc; c. s. eth.; d. s. aq.— Sot. in alkali U 
red-brown.— Identify by Teat I0I3I 

Ox;lapachol(a), C„H„6,.— Vellon ndl. e. s. ale, rth., or alkalies.— AgX + H,0, 
chesUiut-broivn tryst, ppt. 

t a^S-DibenzoyUtyrene, Pli.CO.CPh:CH.CO.Ph.— Palo-yellow ndl. (YT2) fr. ale, 
V. d. H, e. alf. or eth.; e. h. h. ale — Odor fuiut aromatic— M. p. of nitro 
deriv. 155°. 

Oiypipitzahrfc Ac, C,^„0,.— R.?ddish-yellow 1ft.— Sol. in KOH is violet^red. 

t Cotfto, MeO,C^(OH)^CO.Ph.— (In coto bark.)— Pale-yellow pr. fr. h. aq.— 
Sulphur- vellon- (sample fr, Schuchardt V'r2) tbi. fr. ale. — Taste sharp and 
biting; dust provokes sneezing. — V. d. s. c. aq.; e. s. ale., eth., NaOH, or 
Nh,CX)j, but ppt'd by CX),.— Reduces amnion. Ag.NO, sol. cold and Fehline'a 
sol. on heating. — In cone. ai^. sol. l''eClj gives brown-black ppt. and in dc. 
sol. brown-rpd color. — Warming w. eonc. H^), gives benzoic ai-. andphloro- 
glucin. — Sol. in ammonia gives yellow amorphous ppt. \\. PbAe,.— Yields a 

Chiysoketaiie, C„HmO. — Silky yellow ndl. or orangir-rcd pr, 
Salicyloresorcin, HO.C,H..CO.C^,.(OH)-— bellow 1ft. fr. h. ale— S. h. Na,CO, 
sol., but ppt'd by C'O^ — Fusion w, KOH gives resorcin and sahcylic ac. 



t Hamatoiyliii, C,^„0,+3H^,— Melts w. loss of aq. — Taste aw«t I— Colorless 
tetragonal pr. when pure and freshly prepared, but soon changed 1>v stmlight 
to dark red-broivn. — D. s. c. aq.; e. s. ale, eth., or h, aq, ; k, alkalies and 
alkali carbonates w. intense beautiful purple-red color, chaaged by acids to a, 
clear orange-yellow (OY). — Thin lavers of tile very intensely colored alkaline 
Bol. are V ; largely diluted VR and U. — Gives dart color w. FeClj and finally 
a ppt. — W. alum sol, gives rich IIV color, which largely diluted gives VR,— 
Dry- dist. gives some pyrogallol and resorcin. 

Lapachol, C,^,.0,. — Small yellow pr. fr. eth. or bz.^-Sbl. w. much difficultv. — 
S. NaOH or NajOO, w. red color.— Dissolved by shaking w. 5 pt. eonc. HiSO, 
and ppt'd bv aq. gi\es fl-lapachon, which cryst. fr. ale. in flat orange-red ndl., 
m. p. ISSMS".— Readily o\id. to phthalic ac. by HXOj (sp. gr. 1 • 38). 

tAliwwin YeUow A (Trioiybenzophenonel, (HO)pC,HrCO.Ph.— (Crvst. w. I 
aq.).^ — Yellow ndl., d, a. h, aq,: e. s, ale. or etn.; ppt'd fr. N'aiC'{), sol. by 
Co,. — .Sol. in cone. Hy'^Ojyellow.^Warming w. cone, H,SO, pves benzoic ac. 

Pyrene Ketone, C|,H.O.— Golden-yellow Ibl. fr. ale. — Gives NaHSO, comp.— 
Fuming HNOj dis.solves w. deep purplc-rcd color. — KMnO, oxid. to naph- 

t Dicinnaiuenyl Vinyl Ketone, C„H„0. — Golden-yellow ndl. Ir. abs. ale; d. s. 

eth. — Gantef-red on n-arming 






■eth. 



Perezlnon, C|jH„0,.— Pale-yellow ndl ! 
\\ith Millon's reagent. 

3, 4'-Diozybenzophcnone, (C,H,.OH)j.CO.— Pale-yellow Ift. fr. h. aq.; e. b. ale. 
or eth. ; s. alkalies, but ppt'd by CO,. — Fusion w, KOH gives phenol and \y- 
oxy benzoic ac, 

i-Ozyxanthone, C,^,0,. — Clear-yellowndl.fr. ale; d, s. h. aq, — Fuuon w. KOH 
gives re.wrcin and salicylic ac. — W. Br in Ac sol. gives dibrom-derivative, 
yellow ndl., m, p. 222°. 

t BwbalMn, C„H„0, (dried at 100°).— (Before drying, yellow ndl., w. xH,0. 
m. p. 70^-80°).— Taste sweetish and then i-ery biller.—^. 60 pt. aq., 20 pt, 
ale, or 470 pt. eth.; v. s. NaOH to deep orange-red sol.; e. s, acids. — .\ 
trace of FeCl, gives fine red-violet color w. aq. sol. ; more l''eCI, gives a green- 
ish black ! — Dr water added drop b)' drop w . a pause of J min. between each 
addition gives a fine VRT2 color. An x's of Br immediately changes the 
color to yellow, and then giies a yellow ppt. of tribrcanaloin. — A little of the 
powder stirred into a drop of HXO, (sp. gr. 1 -2) gives a deep carmine-red, 
soon changing to orange. (The carmine color w. nataloin is permanent, but 
Is not given at all by s<«Taloiii.) 
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SUBORDER II, DIV. A, SECT. 1. 

(OBDBR I.) 



COLORED COMPOOUDS.— Solid SpecKS of Detennined Melting-point. 



VnUc Ac., C,^„Op — (In Otraria vulpina.) — Yellow monoclinic 1ft. fr. ale, v. 
d. s. ale; e. a. eth. — Heated sbove 200° gives MeOH and pulvic anhyd. — 
Sapon. by boiling Ba(OH}, gives MeOH, oxaUc, and a-toluic ac. 

1, 3, 4, 3'-Tetraozjbeazophenon«, {OWtfCfi^QO.Cfi.t.OJL—Crynt. w. 1H,0 in 
greenish-yellow l(t.; e. s. ale. or eth. — W. wann cone. HjSO, splits to sali- 

Paracotdn, C,^^,.— Pale-yellow 1ft., d. s. h. aq.; e. s. eth. or h. ale— .^. in 
alkaUes, sapon. giving a' yellow i. ac., m. p. 10S°.— Fusion w. KOH giv'es 
piperonylic ac.— -Br substitutes in e. CHCI, sol. giving comp. cryst. fr. ale.. 



V. purple color, changing t< 



—Boiling w. aq. gives i. grepri- 



Euxanthic Ac., Ci^jjOj,. — Straw-yellow ndl., anhydrous when fr. ale. — D. s. c. 
ale.; e. s. eth. — PbAC], yellow gelatinous ppt. — Dist. w. HCl gives furfurol 
(Teat 115). 

Furil, C,H,O.CO.C0.C,HiO.— Golden-yellow ndl. aim. i. aq.; d. s. eth. or c. ulc; 
e. s. CHClj.— Hapon. gives furilic ac. (v. unstable).— F:. dec. by cone. HC!.— 
Reduced to furoin by Na amalgam. 

t AnthnmoL— Cf. Genus IV, .4.— Color ^T2-\T3. D. b. in alkali w. bright- 
yellow color. 

Diphenylbutanoltrion, Ph.CO.CH(OH).CO.CO.Pti. — Yellow pr.; c. s. ale. or eth. 

Dioxjdimetliyltriplienylmethuie, (Me.C^,.OH)»CB.Pli. — Pale-vellow ndl. fr. 
da. ale; d. a. aq.; e. s. ale. or eth.; e. 8. dil.NaOH.— Gradually turn- 
red on exposure to air, especially if warmed. Diacetate by boiling w. \'s 
acetic anhyd., yellow ndl. fr. ale, m. p. 94°. 

" "~ lustre, red- 



1. yellow color; i. Igr.— Boiled w. aq. splits 



; e. s. ale. or eth. 






6-Phenyl-3-benio;lp7ronon, Cj,H|,0,.— Yellow ndl. fr. ale; C 

eth. — Boiled w. ale. KOH gives acctophenonc, benzoic, anu acetic ac. — 
FeClj gives orange-red color w. ale. sol.^Sol. of NH, salt gives a searlet-red 
ppt. w. FeCI,. — Sol. in cone. H^>, is olive-green, becoming violet when 
warmed. 

t ChiTUirobin, CuH,bO,. — Yellow ndl. or 1ft. fr. acetic ac. (sample fr. Merck Yf^l 
powd.>.— Sbl. w. dec. in yellow Ift.— 1. aq. or NH.OH; ». in not too dil. 
KOH w. yellow color and green fluorescence .^.\ir pa.s.sed through sol. oxid. 
to cluy.sophanic ac., m. p. 162°. — Ignition w. Zn ausl gives mcthvlanthra- 
cene.— Sol. in cone. HrSO, is yeUow. 



'. Zn dust gives 2-methylanthrB 



Cuicumin, C„H„0,. — Yellow or orange-yellow pr.; i. aq.; d. s. alc.^ — Sol. in 
eth. fluoresces green. — S. alkalies w. intense red-brown color. — Sol, in cone. 
H^SO, is flne reddish purple. — Ale. sol. gives bright-red ppt. w. PbAcj sol. — 
Place piece of filter-paper in ale. sol. and evaporate to dryness at 100°. 



orating. A drop of NaOH s< 
' lost prominent; '"" 
s of alkali. 



e a red color changed to green and blue 

— 6-flided tbl. fr. bz.; 



._ , , H. NaOH; in each case w. deep-red color. — Salts dec. by CO,.- 

Ignition w. Zn dust gives nictlivl anlhraccnp. 
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SUBORDER II, DIV. A, SECT. L 
(order i.^ 



COLORED C0IIP0UNDS.~So1id Spccips of Determined Blelting-poJat. 



181-2 
185-6 



187-92C. 
a. 190 



195-6 

197-7-5 



200d. 
200-1 



211-12 
214-15 



FluorenequiDone, C„Bfip — Yellowish granules fr. bz. — Hot KOH aol. gjvea 

brown product w. odor (ike diphenyl. 
Picjlene Ketone, C^H„0. — Golden-yellow (-ryst. powder, e. s. h. bi. — Fusion w 

KOH gives plcenic ac. 
Fluorauthenequinone, C,^,0|. — Small red ndl.; s. ale. 

oxidized to CO, by CtO, mixture (dif. fr. fluorenequi 

lime gives diphenyl. 
Sinspic Ac., C,,H|jO,. — Pale-yellow ndl., e. s. h. ale; i, eth. — Naaalt gives red 

ppt. w. FeCI, 



— Mol. colored dark green by FeCI,1 — Uydrolyzed by boiling w. dil. 
quercetin and rhamnoBe. 
O-Diphenjrleneketonecarbottlc Ac., C„H,Or— Orange-red ndl. fr. dil. ale, aim. 
■th. — Ignition w. Zn dust gives fluorene. Wanned w. fuming 
dtro ac., m. p. 245''-6°. 
Caffeic Ac., C^,.{OH)pCH:CH.CO^.— (Crj-st. w. JH.O.)— Straw-yellow pr. fr. 
-- - - ale. — Aq. aol, becomes grass-^reen w. I-eCl,, changing to blue or 



HNri^gi 



—Alkaline sols. browTi ii 



a-TTsnic Ac, C,,H,,0,.- 
d. 9. c. ale. or eth.- 
brownish-red color 



— (Fr. various lichens.) — Sulphur-yellow pr. fr. h. ale.; 
-Very weak acid. — ISalta arc yellow, — FeCf, gives a dark 



ale, sol. gives dark Bordeaux-red color which disappears on shaking w. airl 
Upon warming w. exclusion of air, color reappears. — ^ition w. ^d dust 
gives tetene, m. p. 94°. 

Caibousnic Ac., C.^JO,. — (In lichens.) — Yellow pr. similar in properties to 
a-usnin ac. (cf. m. p. igs^-e"). 

Eupittonic Ac., (HeO)^C^.O^ — HaiMike orange ndl. fr. ethyl ale. — Dibasic. — 
The blue solution m NaOH gives blue ppt. of Na salt with x's alkali which 
changes to green cryst. after 24 hrs. 

Bithjrmoquinone, C^H^O,. — Long clear yellow silky ndl., not vol. w, at. — V. d. 
a. Bolventsj i. abs. eth.; s. undcc. in h. fuming HNO,. — Dbt. gives much 
thYmoquinone <ef . p. 205) 1— Not reduced by SO,, but gives bydrothymo- 
quinone when dist. ir. Zn dust. 

EnMiidiomcAc.,[C,Hy(OH)XCO.— Yellowwartsorcn^t.fr.h.aq.; g inKOH 
w. yellow color which darkens rapidly in the air. — Red-yeUow ppt. w. Pbic, 
sol. — Fusion splits to euxanthone and H,0. — FeCli gives red color. 

Quiiutcetoptienoiie, Me.C0.C^,(0H)r— Pale yellow^reen cryst.: v. d. s. c. aq, 
— Reduces Feluing's sol. — FeCI, gives tranwent aeep-blue color w. aq. sol. 

t Phenanthrenequinone, C^,.CO.CO.CjH,.— B. p. a. 360°. — Yellow-orange (YO) 
ndl.: sbl. in cryst.; d. s. h. aq.; d. b. ale. or eth.: e. s. h. Ac; e. s. »-arm 
NaHSO, sol. f— Ignition w. Zn dust gives phenanthrene; w. soda-lime, di- 
phenyl.— Identify by Test 1014 1 

a-Anthracenecarbonic Ac, C,^,gOr— Cf. Ill, A, 2. 

Scoparin, MeO.C,H,{OH).C„H,0^(OH),+5H,0.— (In SparUum scoparium.)— 
Small clear yellow cryst. fr. 70% ale; v, d. e. c. aq.; e. s. h. aq.; i, eth,; 
e, s. NaOH or Na,CO, giving greenish-yellow sol. — Bleaching powder colors 
dark iBd ^HNO, gives jricnc ac. — Fusion w. KOH gives pblorogluciD, va- 
nillic, protocatechuic, :j>d acetic acids. 

Isoanthraquinone, C,,H.O,. — Pale-yellow ndl. — Fusion w, KOH gives blue mass. 
^More B. in H^>, than .-mthraquinone. 

Pulvic Ac, C„B„0^ — Orange pr. fr. ale. which effloresce to oranee powder- a. 
aq., eth,, CHCl,, or bz.— Adds Br, and is oxid. by alkaline KJlnCJj. 
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SUBORDER U, DJV. A, SECT. 1. 



COLORED COKPODHDS.— Solid ypecies of IX-tennined Mcking-poiDt. 



t Kperic Ac., CHpOi-C^^CH : C^^: CH.C0^(3, 4, i).—Pale. yellow (^T2) odl.. 

aim. i. aq.; b. h, ale. or rth.— t The sol. in dil. N(i,C(>, when genllv oxid. by 

warming on a waUti-^losa w. a few drops of KMnO, sol. emits tfie delieute 

heliotrope aroma of piperonal! — Ba.4,, i. <-. aq. 
Pnipurin- 1 -carbonic Ac., C,,H,(OH),OrCOjH.~-Red Ift., i. c. aq. or ale.; d. s. 

(1. CHtlj.— So), in Na^CO, is orange-colored.— Boiling w. aq. or ale. gives 

CO, and purpurin. 
(i-DiozTonthraceiie, C.fl,fij. — Vellow Ift. or ndl., v. s. ale: the yellow -sol. 

fluoresces strongly blue. — FeCI, or Br gives blue-green color w. ale. hoI. 
OiylepideneC'Needle-shaped"), C,^,,0,.— Yellow ndl., i. aq.; d. s. h. ale.; 






eth. 



Diphenyleneketonecaibcmic Ac., CO.C,,H,.CO,H.— Yellow ndl. fr. ale; 1. aq.; 

B. cone. H,SO, w. yellow color. — Gives ojtime. m. p. 263°.— AgA yellow ppt. 
PuipurinxaathinKarbonic Ac, C,^j(OH),0,.CO^— Golden 1ft. fr. glacial Ac, 

a. eth. or h. aq. ; s. in NaOH w. red color, or in cone. H,SO, w. intense yellow 

color. — Dec. above m. p. 
Z-Oxyxanthone, C„H,0,. — Yellowish ndl. fr. dil. ale— Acetyl deriv., m. p. 161°. 
Oxrlvpidese ("Octahedral"), C,^uO~— Yellowinh octahedra fr. h. Ac, aim. i. 

ale.; i. h. alcoholic KOH. — Heafed nearly to boiling gives isomer, s. ale, w. 

m. p. 136°. 
ChiyBoquinone, C,H,.CO.CO.C,gHy — Orange-ied ndl.; a. h. ale; v. d. s. eth.: 

s. in cold H)SO, w. com-flower-blue color, ppt'd b^ aq. (delicate). ^1. In 

red ndl. Oxid. by KMnO, to phthalic ac. — Ignition w. Zn dust gives 

chrysene. 
tEuzanthonc, C.^.O,.— Pale-yeQow (YTl) Ift. or ndl.; sbl. w. dec— I. aq.; 

e. 8. h, ale; d. a. eth.; a. NaOH or cone. NH.OH w. yellow color.— Green 

color w. FeQ,. — PbAc, gi\-es ppt. w. ale. aol. — Givea no oxime or phenyl- 

hydrazone. 
t Brazilin. — Cf. Gen. IV, Al — Cri'St. red-brown after exposure to air and 

light. Sol. in NaOH intense red ! Taste sweet! 
t Daphnetia, C3iOp(OH),. — When strongly heated on a wat^^h-glasa has a faint 

coumarin-like odor. — Pale yellowish ndl. fr. dil. ale (preparation fr. 

Schuchardt YT3) ; s. h. aq.; v, d. a. eth.— FeO, added to a 1:4000 aq. sol. 

gives a permanent green (G) color, changing to ted (RS2) when Na,CO, is 

added (cf. Test 401).— Reduces ammon. AgNO, or Fehling'a aol. instantly.— 

Gives a yellow gelatinous ppt. w. PbAc,. 
t Purpurin, i, 3, 4-Trioz7anthraiiuin<nie, C,H,.(CO)pC^.(OH),. — Deep-red ndl. 

fr. abs. ale. — Long orange ndl. (-I-H,0) fr. dil. ale. — S, aq, w. deep-vellow 

color (no absorption bands). — Sol. in eth. shows absorption bands at b and 

F. — Sol, in NaOH or Na,CO, is bright red w. two absorption bands in the 

green— .Sol. in cone. H,SO, Is cherry-red.— Oxid. by HNO, (cf.Test 905-^3> 

gives phthalic ne— W. alumina mordant dyea scarlet. 
Acenaphtbenequinone, C.,H.Op — Sbl. in wUow ndl.— V. d. s. ale. or c. Ae — 

Dissolved to an acid tv boiling w. KOH. — Reduction w. Zn dust in boiling 

Ac sol. givea acenaphthenon. 
Xanthopurpurin, C,H,. (CO) ,.C,H,. (OH),. —Yellow 1 



n NaOH 



J. in lia(OH), sol. (dif. fr. alizarin and anthrachryson).- 

19 red.— Boiled w. KOH in lur gives purpurin (cf. spectrum al>ove).— Igni- 
tion w. Zn dust pves anthracene. — Does not color fibre mordanted w. 
alumina. 
Reaorclnphenylacetein, C,oH„0,.- 



m. p. 150°d. 

^^_,_^ .. ilky ndl., d. a. h. aq., ale, or eth.; e. s. 

alkalies' w! golden-yellow color, r^preci pita ted by CO,. Diacetate (Imiling 
w. acetyl chloride), hair-like ndl. fr. sle, m. p. 196°.— Reduces Tollen's 
reagent. 



Diacetate, silky ndl. fr. 
Gentianine, C„H,0,.Me.— Pale-vell< 
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SUBORDER II, DIV. A, SECT. 1. 



COLORED COMPOUI!DS.-^Solid Species of Determined Melting-point. 



t Anthraquinoae, C^,.CO.C,H,.CO.- 
S. 44 pt. h. ale.; v. d. s. o. ale. i 
NaOH or oxid. agenta.- 
Teat 1011 ! 



— Ignitio 



-B. p. 380° c— Hbl. in pale-yellow ndl.— 
r etfi. — V. stable, not attiicWed by boiling 
v. Zn diiat givea anthraceoe. — ^Identify by 



-Thin 



ndl. — .\lm. i. aq.; 
■Ale. Bol. 18 dirty violet w. 
KeCI,. — Split by boiling KOH to acetophenone, phlorogluein, etc. 

a, 3-a-DiozTnaphtlioouinone, ( HO) ,.C„H,. Op— Orange-red Ift., green bv re- 
fleeted hghtl— Sbl. in ndl. w. metallic luatre.— D. b. h. aq.; v, d s. ale. or 
eth.— SoL in NaOH ia corn-flower blue; in Na,CO, violet-blue. — E. oxid. to 
phthalic ac. by Test 005-3, 

1, 5-I>iozj«uthraqiiiiioiie (Antbrarufin), C„H,Or(OH)p— Sbl. in light-yellow 
toothed irt., aim. i. aq.; d, s. ale; s. eth.; aim. i. NH.OH, Na,{X)„ or 
Ba(OH),; e. s. KOH w. violet-red color.— S. cone. HjSO, w. very intense- 
red color and fluorescence, distinct even at dilution of 1 : 10,000,000 1— Con- 
tiaued fusion w. KOH givea salicylic ac., etc. — Ba salt is carmine-red. 

PTreneqiuDone, C.^iOr — Sbl. w. slight dec. in light purple-red ndl., v. d. b. 
ale, eth., or C«,; s. NaHSO,; b. cone. H^, w. brown color.— Ale. sol. -|- 1 
drop NaOH is dark wine-red, unchanged upon shaking w. air. — Ignition w. 
Zn duBt in H gives pyrene. 

^-Anthraquinonecaibonjc Ac, C4H.:(C0),:C^rC0^.— Yellowish pr. fr. ale, 
V, d. s. ale. or eth.— Sbl.— Boifed w. Zn dust and KOH givcB mtenae-red 

t Alizarin, C,H,.(C0)^CA.(0H)^— B. p. 430°.— Sbl. in orange ndl. between 
110° and 140° {dif. fr. flavopurpurin and anthrapurpurin). — I. aq,; e, s. ale, 
or eth.— S. in v, dil. NaOH; sol. has red-violet (RV) color. More rone, 
sols, intennfy the color, but the hue remains the same. — NaOH sol. is ppt'd 
by CO, (dif. fr. isopurpurin). Alkaline sol. is ppt'd by BaCI,; not soluble 
in Ba(OH),.— Sol. In cone. H^, is purple-red.- Ignition w. Zn duat givea 
anthracene. 



1 yellow 



I, 7 (m-)BenidiozTuitliraquinone, C„H,0,.— Sbl. 
or ale; s, NaOH w, deep-yellow cofor. 

DiacenAphthylidendione, C„H„0-.— Sbl. brownish-red ndl., v, d, s, bi, — Adda 
Br, (comp. i. alc.lrt. fr. CHCl, and Igr,* m. p. 237°,— Phenylhydrawne, 
brown-red cryst. powder, m. p. 105°-10°. 

3-{ni)-Ox7Bnthraquinone, C ,^,.( CO) ^C^,. OH.— Yellow 1ft, or ndl. fr. ale— Sbl. 
— Aim. i. aq.; e. s. ale or eth.; e. s. ammonia giving red-yellow sol.; s. 
Ba(OH), sol., and K salt s. ale. (dif. fr. alizarin). — Ignition w. Zn dust givea 
anthracene (Test 912). 

Allzarin-^-carbonic Ac, (HO),.C^,:C,0,:C.HpCO,H.— Sbl. in red ndl., s. ale.— 
The sol. in alkalies is blue. 

liaphthalfluorescdn, CuH„0,- — I.argp yellow rhombic pr. fr. eth. — Sol. in dil. 
NaOH is reddish yellow w. green fluorescence.— Acetyl derivative (tr. acetic 
anhyd.), m. p. 191°. 

Anthragallol, C|,H,0,.(OH)p— Sbl. at 290° in orange-red ndl.— Brown sol. in 
ale, or eth. — S. dk^ies w. green color. — Spectrum, cf. B. 19,2331. — Igni- 
tion w. Zn dust givea anthracene. — Pb salt, violet-brown ppt. fr, ale, w. 
PbAc,. 

1, 3-AntliTaquinonedicarbonic Ac, C,^,Oe. — Yellow ndl., e. 9. ale. — Salts red- 
dish, aim. i. aq. — Warmed w. Zn dust and NH,OH is easily reduced to an- 
threccncdicarbonic ac. 
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OOMPOITNDS CONTAINING C, H, AND [ORDER IJ. 

SUBORDER 11, COLORED COMPOUNDS. 



DWISION A, (SUPPLEMENTARY) SECTION 2,— SOLID SPECIES, 
MOSTI.Y OF HIGH OR II.I--DEFINED MELTING-POINT, GIVING 
INTEKSELY COLORED SOLUTIONS IN DILUTE ALKAU. 

tThe arrangement of species in this section of the tables is such, that compounds follow one 
another in the order that the hues obtained by disBolving them in ditute caustic 8oda occupy in 
the spectrum or color standard, beginning with red, and proceeding through orange, yelfoir, 
green, blue, and violet. — Since the hue as well as the intensity of these colors depends very much 
on the concentration, the colors should be produced and observed under the conditions pre- 
scribed on page 204. The exact order of succession is reasonably well established only for those 
compounds whose color reactions have actually been examined by the author with the aid of 
the color standard. The colors thus determined are distinguished from those based on the 
veii>al description of other authorities by being followed by a color symbol {e.R., red— R). The 
preparations used in most of the writer's experiments on the species of this supplementary sec- 
tion were commercial products— sometimes pastes — from reliable manufacturers. The best 
preparations of this cla^ are, of course, liable to slight diSerencee in composition, and are never 
absolutely homogeneous.] 



Red(R) 
(dightly RV), 
"Deep red." 



Red (E). 



Bed (w. green-yellow 

fluorescence). 

Red. 



Hsmatosrlin, C,^nO,+ 3H^. — Brown cryst. (colorless when 
pure).^Tastc sweet. — Sol. in cone. NaOH, deep violet (V 
or BV), becoming (R) on acidification w. Hd.— Sol in cone. 
H^, orange (O).— Cf. Sec. J, m. p. 140°. 

Brazilin. — Red-brown cryst (colorless when pure).— Taste 
sweet.— Cf. Gen. TV, A, m. p. abt, 250°. 

flaTOpiiTpniin, C,^,Or(OH)^— Yellow ndl. or YOSl paste.— 
D. s. h. aq.; e. s. h. ale— Sol. in cone. H^, is red. 

1, y-Diozjanthraquiiione, C,^,Or(OH),+H,0, [Isoantbraflavic 
Ac.]. — Yellow cryst.; m. p. a. 330° after losing cryst. aq. at 
150*.— Sbl.— Sol. in cone. H^<, deep red.— S. c. Ba(OH), 






. ale; aim. i. eth. 



Trioijaurine, C,^0.(OH) 5,— Dark-red 1ft. fr. eth.-alc. 
Puimirin, CeH,.(CO)^C^.(OH)^— {a. Sec. 1, m. p. 256°.]— 

Orange-red <0RS1) paste or ndl .—Sol. In codc. H^„ R-OR, 

changing to YO on dilution w. aq. 
CresoUurine.CaHi^.COHK—Amorph. red powder; i. aq.; d. 

- -"- ^"' '- ■ - yellow. 



h.-5oi.i 



a pale-yellow shows moss-green fluorescence, 
Orcluaurine, C^,,O^OH),. — Red-brown grains, v. d. s. 

Canninic Ac., CjjHisO,, — Red pr. tr. ale, or red-brown powder. 
E. s. aq. ; sol. yellowish red. — Aq. sol. gives purple ppt. w. 
baiyta sol. — Ale. sol. heated w. aniline gives ruby-rea cryst. 
anilide, m. p. 190° d. 

CioHuO,.— Cryst, w. 1H,0. Powder reddish-brown. 
u. B. aq. : soT. rose-red w. orange fluorescence.^ — Alkaline sol. 
browns in air, — Triacetyl denv., yellow Ift. fr. ale, m. p. 
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SUBORDER II, DIV. A, {SUPPLEMENTARY) SECT. 2. 

(ORSEK I.) 



FiHtiii, C|jH,jO,+4H/).— Cryst in lemon-yellow ndl. w, 4 aq. 
(lost at 110°), M. p. a. 360° d,— S ale ; aim. i an.— PbAe, 

K'lves orange-vellow ppt. in ale. sol. — Reduces Febliug's sol. 
ot.— Tetraacetate, ndl. fr ale, m, p, 200°-!°. 

Aurin«, C„H,^.(OH), and Rosiriic Ac, He.C„H„0.(OH)p— 
CommerrifU article a mixture w. very variable m, p (some- 
times as low as 90° or 100°), and w. strong odor cf phenol.— 
Color of powder BO. Lumps show eonchoidal fracture and 
Kreenisti metallic reflections. — Sol. in cone H,SOj yellow 
(OY-Y).— A (1;S000) sol, in verj- dil. NaOH shows absorp- 
tion band at D}E to b. More cone. sol. shows one-sided 
absorption fr. violet to D line.— Sol. in ale. orange (O), 

Retauiine, C,^iO.(OH),. — Amorph. light brick-red powder; 
e. s. ale; aim. i. eth. 

3, 6-DioxruithraquinaDe (AnthrftOaTic Ac.), C,Sfl,(OS)f— 
Sbl. in yellow Ift„ m. p. a. 330°.— Sol. in cone. H^, yellow, 
showing broad absorption band between blue and green. — 
D. B. c. ale; i. eth. 

FluoreeMln, C^,^,. (OH),.— Yellow-orange (YOSl) powder. 
— Sol. in cone. H^O, (Y) w. slight greenish fluorescence — 
I. c. aq.; d. s. ale. or eth. — Paper stoned a pale yellow by 
dil. sol. in Ac becomes p'*^ witen held in steam from boiling 
Br water. — The very dil. sol. in dil. NaOH shows a distinct 
absorption band from a little to right of E to just beyond F. 

Phenacetolin (Pbnutcetein), C.^-JO^ — Chocolate or rnl-brown 

rwder. M. p. a. 330°. Sol. in cone H^SO. (VOSl-2) — 
aij.; sol. in ale. orange; in dil. HCl yellow; In dil am- 
monia violet-red (VR). (Colors as given by a sample pur- 
chased from Merck.) 
ReMTcinbenzBlne, C,^„0.(OH)..~Pr. or Ift . viole^ or brown- 
ish-red; yellow by transmitted light E s h. ale. when 
freshly precipitated, otherwise v. d. s. — Loees aq. at 130°. — 
Dil. ammon. sol, red-violet and fluorescent. 



Yellow-red (not 
fluorescent). 



Red to j-ellow 

(according lb dilution). 

InlcnM^ yellow-green 

(YG) fluorescence. 



Yellow-orange (YO), 

Yellowish broBT). 

Yellowish brown. 

Orange-yellow, 

Orange-i-ellow (OY"). 

Orange-yellow. 

YeUow. 



(lisht YA). E. B. h. aq.— Sol. ii 



Quercetin, C,^,,0, + tH/>. — Lemon-yellow cryst. powder. 

Loses H,0 at 130°.— S. 280 pt. h, aq. or 229 pt. c. ale.- M. 

p. a. 250° (r. h.). — Ale. sol. dark green w, FeQj, turning 

dark red on warming; gii-es brick-red ppt. w. PbAc,, 
Croconic Ac, <X>:C:C:iCO^, + 3Hfi.—Fale sulphur-yellow 

ndl. or grains, e. s. aq. ; s. ale— ^bl. after lodng aq. at 100°. 

— BaCI] gives lemon-yellow ppt. of BaA + l)H,0.— Ag salt, 

orange-red ppt. 
LutMlin, C„H, 0,4- iH,0(?).— Yellow ndl,, m, p. a. 320° d — 

Sbl.— S. 14,000 pt. c. aq., 37 pt. ale, or 625 pt eth.— Taste, 

bitler-astrin^nt. — Sol, green w. little FeCl^, brown-red w. 

larger quantity.— Sol. in cone. H,SOj yellowish green giving 

violet ppt. on dilution.— CaG, gives orange ppt., which 

becomes red and cryst. on boiling. 
a-Haphtholbenzdne, C„^(OH)..0. — Brown powder, i aq.: s. 

ale, eth., orbz. w. vellow-red color, — The green sol. inalka> 

Ilea is turned reddish yellow by acids. 
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SUBORDER II, DIV. A, ISUPPLEME.WTARY) SECT. 2. 

(OBDEK t.) 



Blue. 
Cornflower-blue. 

Comflower-blue, 



Inteniw blue <B). 



VioIet-rPd, 
Violet-red. 






— BUck powd. ( 
"dirty y," - -^ 
darker than daric OYA). 



1, s-DioxyanthrAqiuiioiie, C,^,(OH)rOr — Orange-yel. ndL fr. 
AC, V. d. B. Ii. ale. or eth.— Sol. in cone. H^, blood-i«d.— 
Ba salt dark-blue ppt. 

5,6-j9-Du>XTiiaptithoquiiioiie(i,4)(ITaphth«2Aiui),C.^,0,.<OH)- 
— Sbl. in red-brown ndl.— -Sol. in cone. H,SOj tuchnne rei 
■ — D. 8. h. ale; cn-st. fr. ale. sol. in "green-brown" ndl.— 
DiBcetate, yellow ndl., m. p. 192°. 

PjPTOEaUoquinoiie, C,^„Or — Sbl. in garnet-red ndl. M. p. a. 
220°.— D. s. aSc; e. eth.— Hoi. in cone. H^, cannine-red 
or on addition of trace of nitrous acid, intense violet. Br 
in Ac Bol. gives clear red tetrabrom-derivative, m. p. 2(n°— 1". 

Alkannin, C,fl,fl.. — Dark led-brown resinoas maae (softens 
below 100°).— I. aq.— Sol. in ale. orange-red (OR), and when 
dilute shows conspicuous absorption bands, one at Eb, the 
other at D^E; also two eauly overlooked bands, one at P, 
and the other at DJC. The sol. in ammonia is Uue with 
conspicuous absorption bands D and DfC. 

Oallelae, C,^fi,.^DwrV red-brown powder, or small ci^st, w. 
green metallic reflections (also described as violet paste or 
powder). S. w, red-brois-n color in warm ale. — Heated w. 
fuming H^O. gives olive-yellow sol. (containing coruk-inrl 
from whicn olive flocks separate on dilution w. aq.; the ppt. 
dissolves w. intense green color (G-YG) in dil. NaOH. 

RuflgaUic Ac., C„H,0,- (OH) ..—Orange-red (0RS2) crysl. or 
brown-red powder, i. aq. — Sol. in cone H^SO, intense Tvd, 
becoming yellow on dilution. 

AUiarin Bordeaux, C,.H,Or(OH),.— Sbl. in deep-red ndl. (green 
w, metallic lustre by reflected light).— Not melted at 275°. 
■ — Sol. in c. cone H^), has intense biue-violet color. — Baryta 
water gives blue ppt. w. ale. sol.^ — Tetra acetyl deiiv , m. p. 
201°. 

Aliiarin, C,.H,0^(OH)^— (Pf. .Sec. I. m. p. 289°-90°,)— Sbl. in 
orange (O) ndl.— ("Paite" OYSl-YOSl).— Sol. in cone. 
HrSO, is red (R) ; dilution w. aq. gives OY ppt. 

Brick-red powder, e s. ale or eth . ; 
solution changed to yellow by acids. 

Reaorcincionamylelne, C„H„0.(OH),-f H,0. — Brown amorph. 
powder; at 100° liecomes green w metallic lustre. — .\lc 

Iso or Anthrapuipurin, C„HjO,.(OH)r— Orange ndl. fr. ale , 
ro.p.a.330''— (Paste YOSl). E s. ale ; (Ts h. aq. oreth. 
— Sol. in cone. H»SO, red, giving OY ppt on dilution «'. aq 

HRmatelne, C,aH„0,. — Thin, mic, gray-green, water-free erj-st. 
w. yellowish-green metallic lustre; commercial product a 
dark-brown powder D, s. aq. or ale.; v. d. s. eth.^SoI. in 
cone. NaOH deep \iolet or blue-violet (V or BV), becoming 
red (R) on acidification w HCI. Sol, in cone H^SO, orange 
(O). — 0}-at. darken and decompose abt. 250° (dif. fr. 
hn?matoxylin). 
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COMPOUNDS rONTATNINO C, H, AND O (ORDER I]. 

SUBORDER II, COLORED COMPOUNDS. 



DIVISION B— LIQUID SPECIliS. 



Boilinc-poii 



COLORED COHPOnnDS.— Liquid li^peciea. 



0-934('V,) 
0-908C"/.) 
0-881 ("A) 
1-0V2{'V.) 

1-104('V,) 



t Diacetyl, Me.CO.CO.Me.— YeDoiv (Y) liqiiid of peculiar sweeU 
iah-pungent odor! Vapor w coiorof CI.— S. 4 pt. aq. at 15". 
— 'Heatment w. alltali b^ Test IV, 2 gives an opaque broWD 
8ol t—t To identify Mix in a 3-inch teat-tui* 1 drop of the 
ketone. 1 cr of aq.. and 0-5 gmi. of hydroxylunine hydro- 
chloride. Boll. A heavy eryst ppt. of the pure white 
dioxime separates at once Cool. Collect on a small filter. 
Wash w. c. aq. Dry at 100° for 15 min. The diacetyl- 
dioxime formed melts at 234-5° (uncor.)l 

Acetjlpn>pi(Miyl, Me.CO.CO. EL— Color, 
towards afkali na v,-. diacetvt above ■ 
M, p. of dioxime 170''-2° I " 



odor, and beha\-ior 
-S. in 16 pt, c. aq. — 



9.aq 
. ivior to- 

wards alltali as w diacetyl above — M. p. of dioxime 168 I 

AcetyUsovaleTjl, He. CO .CO. Bu.— Properties as for preceding 
comp. — M. p. of dioxime l71°-2''! 

AcBtylisocaproyl, Me.C0.CO.(CH)^CH.Me^— Properties as for 
preceding comp — M. p. of dioxime 172°-3° I 

PheayldUce^l, Me.CO. CO. CH^Ph.— Viscous yellow oU. Odor 
honey-like, but pungent 

fAcetylbenzoyl, Me.CO. CO. Hl— Yellow oil ot peculiar s«v*t- 
i^-pungent odor. Vapora yellow " " "" 

Testn'T2— M n ' >' ' ' 
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NUMBERED SPECIFIC TESTS FOR SPECIES OP 
SUBORDER II. 

[TESTS 1011-1100.] 
loii. Anthraquinoae. (Properties tabulated on p. 211.) 

Boil together in a test-tube for half a minute, a mixture of 5 cc.of an aqueous sodium- 
liydroxide solution (1 :20), 0.01 grm. of the finely powdered quinone, and 0.2 grni. of 
zinc dust. Filter quickly while hot througli a platted filter. Anthraquinone givee a deep- 
rod (alKiut OR) colored filtrate, which quickly becomes decolorized on shaking in contact 
with the air, in consequence of absorption of oxygen ; while a flocculent precipitate of light- 
colored anthraquinone separates. Upon adding more zinc duet, heating, filtering, and 
shaking, the phenomena described may be repeatedly reproduced. 

This color reaction, which in the modified form as described by Claus (B. 10,926), 
is etill more delicate and striking, although less convenient, is, in connection with its phjrsical 
properties, the only test that nnll usually be needed for the identification of anthraquinone. 

I0I2. Benzoquinone. (Properties tabulated on p. 206.) 

Dissolve 0.05 grm. of the substance in 5 cc, of hot alcohol, .\dd 10 drops of aniline. 
Boil one minute. Cool. Filter. Wash the precipitate with 3 cc. of hot alcohol. Transfer 
to a test-tube, and boil with 20 cc. of glacial acetic acid. Cool. Filter. Dry, and observe 
the behavior of the compound on heating in a melting-point capillary. 

2, S-DianUinoquinone, the product in this test, is obtained in the form of very insoluble 
and lustrous scales of a peculiar violet-red color, which, when dry, give a brownish " streak." 
It sublimes without melting at 325''-330° (uncor,), 

ioi3-o:-Napbthoquiiione. (Properties tabulated on p. 207.) 

Boil together for one minute in a tost-tubc . 05 grm. of the qiunone, 5 drops of aniline, 
and 2 cc. of alcohol. Cool. Add 10 cc. of water and 1 cc. of acetic acid, and shake. Filter 
ofT the precipitate, and wash with cold water, RccrystalUze from 10 cc. of boiling dilute 
alcohol (I : 1). (\'ery vigorous shaking is sometimes necessary to start the separation of 
crystals from the well-cooled solution.) Wash with 3 cc. of the dilute alcohol. Press on a 
porous tile. Dry 15 minutes at 100°, and determine the melting-point. 

U-AnilinonaphlhoquinoTie, the product in this test, is obtained sa a fluffy dark-red 
(R-RSl) powder consisting of micro-crystalline needles, and melts at 190° (uncor.). 

1014. Phenantlirenequmone. (Properties tabulated on p. 209.) 

1, (Color reaction.) — Apply the reaction with caustic and zinc dust described in Test 
1011. The color produced by phenanthrenc is a quite pure and intense green. It is seen 
to the best advantage on tlie edges of the plaited filter. The green filtrate when vigorously 
shaken absorbs oxygen from the air (less rapidly than in the test for anthraquinone), and 
becomes yellowish. 

2. Dissolve 0.05 grm. of the quinone in a mixture of 2 cc. of fuming nitric acid (sp. gf. 
1 .48) and 2 cc. of sulphuric acid (sp. gr. 1.84). Boil gently for one minute. Cool, and 
liour into 10 cc, of cold water. Collect on a filter, and wash thorouglJy with hot water. 
Dissolve the washed precipitate in 15 cc. of boiling glacial acetic acid. Cool, and filter. 
Wash the precipitate with 3 cc. of glacial acetic acid. Drj- 15 minutes at 125°, and deter- 
mine the melting-point. 

The product in this test a-3,7-Dinitrophena)ithrenequitione is a yellowish crystal- 
line precipitate wliich begins to turn brown about 270° (imcor.), decomposes to a sticky 
mass at 2ft5° (uncor.), and completely liquefies to a black drop at 294° (uncor.). 
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CHAPTER xm 
SPECIAL METHODS, APPARATUS, AND REAGENTS. 

Every department of experimentfil science gradually acquires a more or less 
considerable body of special laboratory methods wbicli experience has proved 
are best adapted to meet its peculiar requirements. These constitute its special 
echnique. The piu'pose of the pres^it chapter is to bring together for explana- 
tion or comment a few methods of this kind which will be helpful to peisons using 
the procedures of this volume. It is assumed that the reader is already familiar 
with the mmpler manipulations of analytical and organic chemistry, and of experi- 
mental physics. * 
HELTIN6- AND BOILmO-POINTS. 

The numerical values of the melting- and boiling-points of organic compounds 
have such a wide range, and can be approximately determined with so little diffi- 
culty, that they are more regularly met with in the original descriptions of new 
species than any other physical constants. Unfortunately, however, only a very 
small fraction of these values are the result of fully corrected thermometric meas- 
urements, or of observations made under conditions that can be exactly duplicated. 

In using published data of this kind we have no choice but to assume that all 
necessary corrections for irregularities in the bore of the thermometer capillary, 
the value of its scale unit, and the position of its zero-point at different times 
have been made, though it is to be feared that chemists are often very n^hgent 
in this particular. But a very serious uncerttunty always exists as to the proper 
interpretation to put upon values obtained at higher temperatures that are not 
followed by the word "corrected" or "uncorrected." In the nraghborhood of 
300°, a melting-point that has been corrected for stem-exposure is very likely to 
be about 10° higher than if uncorrected — a difference which is several times greater 
than the probable combined error from all other causes. What proportion of 
the great body of these unclassified melting- and boiling-points in chemical litera- 
ture has been corrected for stem-exposure can only be surmised ; but the author's 
experience inclines him to accept the conclusion of Meyer and Jacobson's "I-ehr- 
buch der organischen Chemie " (Vol. I, pp. 115, 116), that amonjr organic chemists 
the unquaUfied "melting-point" has come generally to mean one uncorrecteii for 
stem-exposure; while the unqualified "boihng-point" (boiling-points often being 
taken in long-necked distilUng flasks or with short-stemmed thermometers) is 
in most cases substantially "corrected." The confusion arising from this unfor- 
tunate and unscientific practice can only be entirely remedied by the careful 
redetenni nation of all the unquahficd data. 

The melting-points given in the " numbered specific teats " of this volume are all 
uncorrected for stem-exposure; but they may be readily converted into "corrected" 
melting-points by simply adding the proper correction from the following empir- 
ical table. This table is applicable only to observations made in an apparatus of 
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approximately the form and dimensions shown in Fig. 5, and the larger corrections 

may even then leave a residual error of about half a dt^ree. 

[Table of stem-exposure corrections to be added to the direct readiD^ of an otherwiee corrected 
360° rod thormometer, with a diameter of 5 mm., and a degree length of 0.8£ mm., when 
immersed in a liquid bath from the — 10° poiDt, and with 100° of the stem within the air- 
space of the inner tube of an apparatus of the form and dimenMona described below.] 



Ob-«rviilioD 
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ObiHvatioD 






Correelion 
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0.1 
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230 
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250 
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0.7 
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3.6 


270 
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0.9 
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280 


9.6 
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200 


4.6 


290 


10.2 


120 • 


\'.i 


210 


5 3 


300 


10.9 


130 


1.7 


220 


6-0 







The Usual Method for Detennining Uelting-points. — These determinations 

are most conveniently made in the apparatus figured, because the closed flask 

prevents the free escape of fumes into the laboratory when high temperatures 

are being use<l, and also excludes dust and moisture from the bath to such an 

extent that frequent renewal of the liquid is unnecessary. In a laboratory 

where melting-points are frequently taken, it is 

well to have two such flasks, one for high and the 

other for low temperature determinations, alwaj-s 

in readiness for immediate use. 

The flasks should be round-bottome<l, with 
bulbs 65 mm. in tUameter, and with necks 75 mm. 
in length and 20 mm. in diameter. Their capacity is 
about 200 cc. The inner tube, A, is a test-tube 
with a diameter of 15 mm., which hangs freely 
suspended by its flanged lip. Both the inner tube 
and the flask are filled with a clear liquid to the 
level B, it being a very bad practice to use the 
test-tube as an air-bath. 

The best bath for temperatures between 0° and 
220* is probably colorless sulphuric acid of 1.84 
specific gravity. The acid in the inner tube is, it is 
true, easily browned by contact ^^'ith organic matter 
of any kind, and so must be renewed occasionally; 
but it has the advantage over dissolved or molten 
solids that when splashed upon the cool upper 
parts of the tube it drains back quickly without 
leaving any cloudy film to interfere with a clear view 
of the lower part of the thermometer scale, 
j^ J A bath highly to be recommended for tem- 

peratures between 220° and 320°, in connection 
with the foregoing, — and which may be used, though less advantageously, for the 
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entire range of temperature between 15° and 320°, — is prepared by cautiously 
boiling together for 5 to 10 minutes, under a hood, a mixture of 70 parts by weight 
of concentrated sulphuric acid and 30 parts of neutral potassium sulphate, and 
stirring constantly until the sulphate is completely dissolved; or by similar treats 
ment of a mixture of 55 parte by weight of the acid with 45 parte of acid potassium 
sulphate. The mixture has the consistency of glycerine,* and does not fume so 
badly as to prevent the use of rubber bands for attaching melting-point capillaries 
to the thermometer. It is less corrosive and less easily discolored by traces of 
organic matter than sulphuric acid. 

The phenomenon of fusion is observed in a thin-walied glass capillary, sealed 
at the lower end t, which is occupied by a few milligrams of the substance. These 
melting-point tubes should have a length of 6 to 7 em. and an internal diameter 
of 1 mm. They are most readily made from rather soft glass tubes having an 
internal diameter not less than 1 em. — not, as is often done, from small-bore 
tubing. A piece of such tubing, of convenient length, is supported at both 
ends and rotated in a blast-lamp flame until a ring 2 cm. long has been heateil to 
dull redness. Then, upon separating the hands rather slowly, until both arms 
are outstretched at full length horizontally from the shoulders, a capillary of the 
desired diamete", and nearly two meters in length, may be drawn out in a single 
operation. 

To charge the melting-point capillary, force ite open end downward into a 
small moimd of the finely powdered substance. Then, holding upward the open 
end, which will now be closed by a short plug of the compacted powder, draw the 
flat side of a file horizontally across the tube a little below the substance. The 
powder, loosened by the vibrations set up in the glass, will quickly slide down into 
the desired position. The charged capillary is now attached to the thermometer 
by a narrow rubber band sliced oft from a piece of rubber tubing. The band should 
be place<l 2 cm. above the surface of the bath, and the substance in the capillary 
should be situated opposite the middle of the thermometer-bulb. If a sulphuric 
acid bath should be used at temperatures above 170°, a piece of fine platinum 
wire, which will not be attacked by the hot acid fumes, should be wound spirally 
around tube and thermometer, as a substitute for the band. With the potassium 

* Af Wr lODg exposure to the air it may become semi-solid through al)8orpti<)Ti of water, 
but is easily liquefied again by heat. When a melting-point above 300 is to be taken with a 
bath that Kas not been heaUd much above 250° for some weeks, it is advisable first to boil it 
for a few minutes. Uthenvise the bubbles of steam given off in the neighborhood of 300° will 
rause bumping and interfere with the observation. Under certain obscure conditions the 
mixture may solidify to a hard mass. «ith a considerable rise of temperature. But this is a rare 
occurrence, and when It happens a snort boiling will bring the bath back to its normal state. 

By hicreasing the proportion of neutral sulphate from 30% to 40% this bath may be used 
for tempcmtun-s up to 370°. Such a bath remains pasty until the temperature has fallen to 
90°-60°. Either of these sulphate hatha if slightly darkened by organic matter may be cleared 
by a short heating above 300° 

As a bath for temperatures between 370° and 500° fused zinc chloride, /ree from dnnt, may 
be employed. Since it is very apt to crack any flask in which it may be alloKed to solidifv on 
cooling, it should be poured out upon a clean tde as soon as the temperature has fallen to about 
280°. 

t The melting-points of a few eompounds which fuse at high temperatures with decompo- 
Nition and loss of water, carbon dioxide, or ammonia, have been found to be sharper when 
ob.ierved in capillaries sealed at both ends. These melting-points are, hon-ever, of very little 
\'alue unless a<-companied by a statement of all the dimensions of the capillary, and of the 
(|uantity of substance fused; for they will be found often to vary many degrees with a change 
in these conditions, because of differences in the gas pressures of the decomposition products. 



loiiizecb, Google 



220 SPECIAL METHODS, APPARATUS, AND BEAQBNTS. 

sulphate bath, however, rubber bands are not seriously attacked, even when the 
bath h at 300°. 

For general convenience in manipulation, and because it is probable that a 
majority of the organic melting-points on record have been obt^ned by instru- 
ment of approximately these dimensions, the use of a thermometer with a grad- 
uation extending from —25° to +360°, with degree-marka about 0.85 mm. apart,, 
is to be preferred. A thin stem (diameter about 5 mm.) is advantageous, as it 
saves space and acquires the temperature of the bath quickly. The direct read- 
ings of such a thermometer may be sufficiently corrected for stem-exposure by 
means of the table on page 218. (For a discussion of the other thermometric 
corrections cf. Crafts, Am. V, 309.) 

The proper rate for heating in a melting-point determination depends some- 
what on the behavior of the compound. Substances that melt without any decom- 
position are always to be heated very slowly, as the melting-point is approached. 
An average rise of 2° per minute for the last 5° is fast enough ; for it is only by 
proceeding slowly that we can feel reasonably sure that the substance and ther- 
mometer are both at the same temperature. On the other hand, with substances 
that b^n to decompose slightly before fusion, slow heating increases the quantity 
of decomposition products, and gives mixtures which will begin to melt much 
too low. Substances of this class should be heated rapidly to within a few d^rees 
of their probable melting-point, and then at a rate of about 5° per minute. 

As has been shown by Reissert* and others, the true melting-point of com- 
pounds that melt without decomposition, when the fusion is observed in capillary 
tubes, lies much nearer to the temperature observed at the moment when minute 
droplets are first formed from particles of fine powder in actual contact with the 
capillary wall, than that at which a more considerable portion of the mass has 
become liquid; for, while the temperature of the melting compound must remain 
constant during the period between incipient and complete fusion, — in obedience 
to the well-known law, — that of the bath and thermometer is meanwhile gradually 
riMng. The temperature recorded just before the moment of complete liquefac- 
tion will, however, generally be nearer its true melting-point for any compound 
that melts with shght decomposition, or contains traces of impurities. Differences 
of 2° between melting-points obtained by different methods of observation are 
quite possible. 

In taking the melting-points of compounds that fuse to mobile liquids, a very 
common practice among organic chemists — regardless of theoretical considera- 
tions — seems to be to observe the thermometer at the moment when the first 
clear drop of sufficient size to detach itself from the solid mass and roll do^Ti the 
capillary under the influence of gravity makes its appearance. As this moment 
is usually easier to fix than that of the appearance of the first minute droplets, 
and with pure stable compounds gives values nearer the true melting-point than 

* A. Reissert. B. 23, 2239. 

The true meltinR-point of a compound is its temperature of fusion as recorded by a 
thermometer immersed m a considerable quantity of the melting mass, eis is described on page 
^5. It usually differs somewliat from the meltinjt-point that would be found by usins the 
capillary method. The melting-points of the specific descriptions in this volume are all capillsry 
meltiDg-pmnts. 
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the moment of complete fusion, or than the moment of incipient fusion with com- 
pounds that are not free from every trace of impurity, this method of obeervatioa 
is to be cecommended as on the whole the most satisfactory for analytical use. 

The Usual Method for Determining Boiling-points. — ^The apparatus required 
is shown in Fig. 6. The bulb of the distilling-flask has a capacity of 10 to 15 cc, 
and the volume of liquid to be distilled is 
preferably 5 to 10 cc. The bottom of the 
flask rests in a circular opening cut by a 
brasG cork-borerin a square piece of asbestos 
board, A, having a thickness of 3 mm. 
The perforation should have a diameter of 
about 2 em. and be slightly beveled by a 
file on the upper edge, to make it fit closely 
to the surface of the flask. If the contact 
ia not good at all points when the flask is 
pressed down into the opening, it may be 
improved by the use of an annular washer 
of thin asbestos paper, B, which will pre- 
vent the upward leakage of hot gases from 
the flame. C is a threefold wrapping of 
asbestos paper reaching to a point 1 cm. 

above the side tube. Its object is to prevent sudden condensation of vapor and 
consequent therraometric fluctuations, if the apparatus should happen to be e.\- 
posed to a draft of cold air. The thermometer should be thin-stemmed, and 
inserted along the central axis of the neck of the flask, with its bulb well below 
the side tube. If there is a stem-exposure, a light auxiliary thermometer — not 
shown in the cut — will be attached to the main thermometer by rubber bands 
with its bulb opposite to the middle of ihe exposed mercury column. The neck 
of the distilling-flaak above the side tube should be as short as possible, since, if the 
space which it contains is large, it will not be entirely filled with vapor at the tem- 
perature of the boiling liquid. 

Unless the substance shows marked signs of decomposition when boiled, dis- 
til slowly, i.e., at a uniform rate of about 0.5 cc. per minute. Since some time 
will elapse before the thermometer can acquire the temperature of the vapor, 
little significance shoula be attached to readings taken before the end of the firet 
minute after the fall of the first drop of distillate. Interrupt the distillation when 
the liquid remaining in the fiask has fallen below the level of the asbestos diaphragm. 
Any reading taken after this point has been reached, when less than 1 cc. will remain 
in the fiask, will be influenced by superheating,* and should be rejected. 

* SuperbeatiDg.— Tile great advantage to be derived from the uae of a8l)eatoa screens in 
thb determination ia not generally appreciated; and it will aurpriae many to leam that a boil- 
ing-point taken in a lO-ce. flaak witt the aimplc precautions given, will be more worthy ot oon- 
fiaence than one made with a tenfold greater quantity of substance in which they are'omitted. 
Much time and mat<!rial would be aaved if such screens were generally utjlized in fractional dis- 
tillations whene\-er the quantity of material to l)e boiled la rather smaU. As practical illus- 
trations of the danger ot superheating the vapor of liquids boiling in unscreened flasks, the follow- 



i, which are copied from the author'a note-book, will be of interest: 
(1) 5 cc. of "frozen," thiophene-free benzene was distilled In a lO-cc. distlUlng-flask of the 
tisual pattern; first, rapidly, the flask being unscreened; then, slowly, with the bottom of tiie 
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In the case of pure compountLt that b<iil without decomposition, the difference 
between the fiist and last significant readings (after being corrected for stem- 
exposure, if the temperature of the auxiliarj' thermometer rises considerably during 
the experiment) ought not to amount to one degree. The boiling-points of sub- 
stances that suffer slight decomposition during distillation are often expressed as 
falling between two limits. 

The stem-exposure correction may be found by substitution in the formula 
.V(r-0X0.0001.54; in which .V represents the length of the exposed thread of 
mercury (expressed in degrees); 7", theobser\'e<i boiling-poin£; t, the temperature of 
the auxiliary- ; and 0.000154, the apparent coefficient of expansion of mercury in glass. 
To reduce boiling-points taken under pressures between 720 and 780 mm. to 
their approximate valuer at 760 mm., apply a correction of 0.1° C. for every 2.7 
mm., the correction having a plus sign Iielow 760 mm., and a minus sign with 
higher pre.wnrrs. 

Determination of Boiling-points of Small Quantities.* — If only a few drops 
of liquid can be spared for a boiling-point determination, the following procedure 
should bo used: About three drops of the liquid are introduced into a narrow 
^lass tube, A, by means of a metlicine-dropper having a long capillary point. The 
tul>e A should have a length of 6 to 7 cm, and an internal diameter 
of 2.5 to 3 mm. It in sealed at the lower end; attached to the 
thermometer by a rubber band; an<l is heated in the bath used for 
determining melting-points (page 218, Fig. 5). To prevent the super- 
heating, and violent lK>iling that would otherwLse occur on heating, 
the slender capillary B is dropped into the liquid. These tubes are 
made from narrow pieces of melting-point capillary (cf. page 219), by 
heating the glas.'^ at the ))oint C in the edge of a flame, the tube being 
supported at both ends, until the walls melt and fuse together. This 
leaves a little chamber under C, closed above, but open below, whicli 
is to be cut off so as to have a length of 3 mm. 

To make the determination, the temperature of the bath is grad- 
ually rjused until the single air-bubbles that begin to rise from the capil- 
lary chamber some degrees Iielow the boiling-point are replaced by an 
apparently uninterrupted thread of small vapor- bubbles. The lamp 
should now be removed, until boiling ceases and the liquid is seen to 
""■ '■ (k about to recede into the capillary chamber. The temperature at the 
moment of recession is that at which the liquid remaining in the tube would begin to 
biil. In t!ie case of compounds that are not quit« pure it is not necessarily 

flask rrstini; in an asbestos diftphrapn 12 mm. in diamrtpr. Thf temperalurps obser\'ed at 
inlervaU of one minute in the pa.Bc of the unscreened flask nere— 80.3°, 81.0°, 82.2°, 86.0°, and. 
as the last drops disappeared, 93°. With the screened flask the minute ohsen'atioos ooted 
vv-ere— 79.8°, 80.0° 80.0°, 80.0°, 80.0°, 80.0°, 80.1°, 80.1°, 80.2°, of which the last two readings 
were taken after the liquid had reached the level of the screen, and of which the first was proba- 
bly ri'Ristercd before the thermometer had qiule acquired the temperature of the heated vapor. 

(2) 17 cc. of pure wat^r was rapidly distilled from an unaerwned 50-cc. flask. The pre- 
caution was taken not to allow the risible flame of the burner to play on the ^\aaB above the 
surface of the liquid, and boiling was stopped when 5 cc. ot water remained in the flask. The 
readings obtained were 100.2°, 102.0°, 106^, 108.0°. 108.0°. The intervals betweea all these 
readings, with the exception of that between the last two, which was 30 seconds, were 1 minute, 
as in the experiment with benzene. 

* Siwoloboff's method (slightly modified), B. 19, 795. 
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identical with that of the chief constituent of the mixture. Hence, after notkig 
the temperature at which recession bepns, heat should always be applied agun 
until the continuous thread of bubbles reappears, and the boiling then continued 
until nearly half the liquid has evaporated from the tube. If the temperature 
of th*e second recession is identical with the first, it is probably the boiling-point 
of a pure compound. // it differs a few degrees from the first, U may be accepted as 
the most probable boiling-point of the chief constituent of the mixture. 

If the capiUary chamber should entirely fill with liquid while the observation 
of the fiiBt recession is being made, it will have to be emptied, or the capillary 
replaced by a fresh one before the experiment can be repeated; for a tube con- 
taining neither air nor vapor affords no protection against superheating, and gives 
no thread of bubbles when the boiling temperature is passed.* 

THE THERMOMETRIC fflDICATIONS OF CHEMICAL PURITY. 

Two kinds of tests for chemical purity will be discussed under this head. The 
evidence of homogeneity that may be furnished by those of the first class is identity 
of the melting- or boiling-point of the original substance with the melting- or boil- 
ing-points of all portions into which a given mass of it may be subdivided by any 
method of fractionation that, without causing decomposition, would naturally 
tend to bring about a difference in the proximate composition of the fractions if 
the substance were a mixture. Tests of this class will be distinguished as "frac- 
iionalion tests." 

Tests of the second class, which it will be convenient to call "sharpness tests," 
depen<l on the fact that it is rather unusual to meet with mixtures of two or more 
compounds that can be completely melted or distilled within a fraction of a degree 
of the temperature at which fusion or boiling begins, while it is characteristic of pure 
stable compounds to melt or boil at definite temperatures and not between limits. 

The temperature interval between incipient and complete*! fusion or boiling, 
when measure<l under fixed conditions, is a definite property of every stable mix- 
ture, which may be given the name of " fusion-interval" or "boiling-interval." The 
magnitudes of these "intervals," in the case of a suK^tance of doubtful chemical 
homogeneity, are often highly significant in their indications. Examples illus- 
trating their interpretation as purity indices are given in the tables on pages 226 
and 227. 

The sharpness tests have the advantage of being applicable to all stable 
substances without any preliminary operations. The fractionation tests involve 
more operations, but when completed are more conclusive. 

* The fact that lishl Klaw tulioa containing a, small chamber for air or vapor at one end 
prevent bumping andpromol* regular boilinf; is capable of many applications. With their 
aid even such troublesome liquids as concentrated s\ifphuric acid and coacentrated potash solu- 
tion may be safely boiled in narrow test-tubca, if care is taken never to permit the vapor-chamber 
to fill by a U-niporary cessation of the boiling. The only precautions necessary to this end are 
to caTe!ully nhielil tile flame and the rensd front drafts of aid air after hoiiing firgl begins, nnd In 
mtdce Ihe vapm'-diamber of such a length that it ^l at all limes be entirely covtred by the boil' 
ing liquid. Such finillalor-lnbes are, like melting-point tubes, beat made (cf. p. 219) by 
drawing out large-bore tuVies at the blast-lamp. Tliey must be long enough to find support 
agwnat the n-alla of the flask or teat-tube in which thev are used, but so thm and light aa not 
to endanger ita safety. The diameter of the rapijr-chambeT will generally be 1.5 to 3 mm., 
and its height ahraya less thnn thai of the li/jtiid m which it is to be used. If a chamber of 
email diamel«r becomes arridentally filled, it is most quickly emptied by being passed slowly 
through a flame. It should then be allowed to cool before b«mg used. 
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Fractionation Tests. 
[For Solids.] 

(1). — Determine the melting-point of the substance. Recrystallize it from some 
volatile flolvent in which it is not very soluble in the cold. (Crj^tallization from 
a hot saturated solution is the most rapid method.) If necessary, concentrate 
the mother-liquors by evaporation. When about three-quarters of the substance 
has been recovered in solid form, collect the crystals all in one portion and drain 
them. Press; dry; and detennine the melting-point. If this melting-point 
differs slightly from that obtained before crystallizing, repeat the treatment. If 
it r^nuns unchanged, repeat, using a different solvent. Reject the mother-liquois; 
or unite them and recover the dissolved matter by evaporation. 

If the substance Is chemically homogeneous, the melting-points of the several 
successive crystallizations should be identical. If it is a mixture, some constitu- 
ents will probably pass into the mother-liquors more rapidly than others, and the 
meltjng-points of the several crystalUzations will differ. This procedure is ahnost 
always used when the quantity of substance is very small, and is shorter than the 
method which follows. 

(2). — Prepare a saturated solution of the substance in some chemically inactive 
solvent. By cooling, or by evaporation, crystallize out the entire quantity in 
three fractions, of which the middle one (2) should be the largest. Wash, drain, 
and dry the fractions (1) and (3), and determine their melting-points carefuUy. 
If these two melting-points are identical with that of the ori^nal substance (espe- 
cially if they are sharp), the substance is quite probably homogeneous. The test 
may be made more rigorous by recryatallizing each of the end fractions, and deter- 
mining the melting-points of the first crystals separating from fraction (1), and of 
those that separate last from the mother-liquor of fraction (3) ; or the test may be 
repeated with other solvents. 

[For lA^ida.] — Distil the substance, if practicable, through a fractionating 
tower, and coUect three fractions, of which the middle one (2) should be the largest. 
Carefully determine the boiling-points of fractions (1) and (3), and compare them 
with that of the original liquid. A more elaborate fractionation is of course 
often necessary. 
Sharpness Tests. 

Three procedures for tests of this class will be given: two for solids, and one 
for liquids. 
(1). — [Fusionr4nterval for Solids in Capillary Tubes.] 

This procedure is identical with "The Usual Method for Determining Melt- 
ing-points" already described on page 218. The "interval" is the difference 
between the temperature when the first clear droplets can be distinguished on the 
capillary walls, and that at which the substance becomes entirely liquefied. On 
account of its simplicity it is in constant use in organic laboratories; but it is a 
crude method, and in general cannot be depended upon to do more than indicate 
the existence of gross impurity, apparent intervals of more than one degree often 
being obtiuned in the examination of very pure compounds, even when great pains 
are taken to raise the temperature regularly and slowly. The deficiencies of the 
method are not difficult to explain. The thermometer registers the temperature 
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of the bath, and not that of the melting substance in the capillary. The substance, 
according to its thermal conductivity, heat capacity, state of subdivision, and 
the diameter of the capillarj-, melts more or less slowly — but, if cJiemicalltj homoge- 
neous, without changing its temperature. The temperature of the bath and ther- 
mometer are, however, meanwhile slowly but constantly rising. 

(2). — [Fusion-interval for Solids with Thermometer Immersed in ike Melting Sub- 
stance.] 

This procedure has been comparativeh- little used, but is more satbfactory 
in its results than (1). When the necessary apparatus has once been set up, 
it can be applied to compounds of low melting-point without any special diffi- 
culty. 

The apparatus required is shown in Fig. 8. -4 is a 
7-inch test-tube, supported within a thin glass air- 
jacket B by cork or asbestos rings CC. Through the 
cork D pass the thermometer E for registering the melt- 
ing-point, an auxiliary' thermometer F for use in the 

K'orrection for stem-exposure — when this correction is _ _ 

neces.sary — and a light but strong stiff stirrer //. The o 

whole arrangement is heated by immersion in a bath of 
water, glycerine, or molten paraffin, contained in a tall 
narrow beaker provided with a stirrer. 

Bring 10 to 15 grams of the dry powdered substance 
into A. Heat the outer bath quickly to a temperature 
10° to 15° higher than that of the melting-point, and 
then hold it nearly constant during the remainder of the 
oxperiment. Set the inner stirrer in motion as soon as the 
substance melts enoiigh to allow it to be worked freely. 
This will usually be several minutes after the powder 
shows the first signs of shrinkage and softening. Take 
the first reading a mimite or two later, when the bulb 
f)f the thermometer is surroundctl by a pasty mass in 

which all interstices arc cridcntly filled bj- liquid ; and continue to record observa- 
tions at inter\-a]8 of one minute, imtil not more than one or two centigrams of 
sui>stanco remain imfused. About fifteen or twenty readings in all will be made. 
To prevent parallax errors, that would otherwise render the readings nearly worth- 
less, make all observations through the horizontal tube 0. A brass cork-borer 
(diameter 5-10 mm.), thni.st through a large cork and supported by an iron clamp, 
is an admirable arrangement for the purpose. It has been shown that the 
average of sevcnil readings of the same temperature taken in this way by 
practised ()ljser\ors, cm thermometera whose degree divisions are 1 mm. in length, 
<'ontains a probable error of only a few hundredths of a degree. 

The jusion-iniervat in this method is the difference between the means of the 
first and last three accepted obser\'ations ; or, if there are not more than ten obser- 
vations in a series, between the means of the first and last two observations. The 
first and last reading in a series shoukl, however, always be rejected, if they show a 
considerably more rapid change of temperature during the minute in which they 



ze= by Google 



226 SPECIAL METHODS, APPARATUS, AND REAGENTS. 

were taken than occurred during other periods of equal length; for such a behavior 
usually indicates that the thermometer has either not been long enough in contact 
with the bath at the beginning of an experiment to acquire its temperature, or 
else that the quantity of solid substance remaining unmelted near the end of the 
test was too small to prevent a measurable rise in temperature in those portions 
of the liquid with which it was not in immediate contact. 

Perfectly pure crystalline compounds that melt without decomposition should 
give an "interval" by this method that is not greater than the unavoidable error 
of observation. The true melting-point of a slightly impure compound may be 
assumed to lie nearest to the higher limit, since impurities cause depression. The 
foUowing table* of fusion-intervals illustrates the kind of information that may 
be derived from the application of this teat. 

TABLE OF MELTING-POINTS (CORRECTED) AND FUSION-INTERVALS. 



Naphthalene, specially purUied 

' ' best coiiuuerrial 

Benzophenone. epeciajly purified 

^' +l%ofNo.l 

Salicylic Acid, good commercial 

Thymol " " 

Stearic Acid, soldaa"C. P," 

" " (ODce recryst. from Alcohol) 

" " (twice ■' " " ) 

" (thrice ) 

Cane-sugar CrystalB (melts nith dccompositiaD) 



SO-08 


000 




020 


47-93 


06 


46-83 


0-54 


157-81 




49-51 


0-21 


63-7 


28 


65-65 


1-70 


67-80 


0-80 


68-80 




153-8 (?) 


8-8(?) 



(3). — [Sharpness Test for Liquids.] 

Distil 5-8 cc. of the liquid from a 10-15 cc. (or larger) distilling-flask, with all 
the precautions mentioned in the directions pven for boiling-point determinations 
on page 221, recording thermometer readings at intenals of one minute. The 
readings must be made through a narrow horizontal tube, mounted and used as 
in the determination of the fusion-intervai (cf. Fig. 8, page 225). The "boiling- 
interval" will be the difference between the mean values of the first two and the 
last two significant readings. 

Results by this method are of the same order of reliability as those for the 
fusion-interval by procedure 2, but are so much more easily obtained that pro- 
cedure 3 is of far greater practical importance. The significance that may be 
safely attached to boiting-intervals in special oases will be best understood from 
an inspection of the following table, in which a considerable number of such data 
obtained from tjT)ical pure and commercial preparations and mixtures have been 
collected. 

*The results in this table, as well as those on the boiling-interval on page 227, were obtained 
bv Mr. Arthur Davis in the author's laboratorv, by the use of a 360° tlieniiometer, the length 
o! whose degree nas slightly less than one millimeter. The last fi^iilicant figure in all these 
results was secured by tite process of averaging, and has a probable error of iS>out three units. 

Substances 1 and 3 had been brought to a condition or exceptional purity bv distillation 
and repeated recrystallization from alcohol. Their behavior is that of the typical, pure stable 
compound. 2 and 4 illustrate the effect of slight impurity in the case of the same substances. 
2, 5, and 6 are good examples of what may be expected from high-grade commercial prepara- 
tions of good stability. 11 shows the uselessness of sharpness tests for pure compound$i that 
decompose noticeably in melting. Numbers 7-10 show tne progressive changes in the inter- 
val that occur in the crystallization of an impur<t substance Dy a suitable method. 
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TABLE OF BOILING-INTERVALS OF TYPICAL COMPOUNDS AND MIXTURES 
ILLUSTRATING PROCEDURE (3). 



BolliBP- 



BeiuopheiKiDe, specially purified 

Benzene, ffee from thiophene, ' ' frozen" 

Para Totuidine, Kahlbaum's 

Ortho Toluidine, Kahlbaum'B 

Nitrobeniene, Merck's, from cryst. Benzene 

" " conunercial grade 

Dimethylaniline, Merck's, free from mono compound 

" " commercial grade 

Reeorcin, Kahlbaum's 

Acetone, from the bisulphite compound 

" ' ' 56-58 chemically pure, Merck's 

Ethyl Alcohol, 95% 

Aniline, Kahlbaum's intermediate grade 

Phenol, Merck's "Synthetic" 

Paraldehyde, Kahlbaum's 

Methyl Acetate, Kahlbaum's 

Benzaldehyde, orinnally " C. P.," but flwhtly oxidised 

Glacial Acetic Acid, containing about 2% water 

Acetoacetic Ether, Kahlbaum^ (boiled with some decompositi 

(Snnamic Acid, Merck's (boiled with decomposition) 

Amyl Acetate, Kahlbaum's, a mixture of isomers 

Ethyl Ether, commercial, U. S. P., conbuning much alcohol ar 

Benzene containing 5% 'Toluene 

Nitrobenzene contuning 5% o-Nitrotoluene 

Acetone containing 5% Methyl Alcohol 

Para Toluidine containing &% o-Totuidine 

''Constant-boiling Mixture" of Methyl Alcohol and Benzene*. 



0-28 
013 
0-25 
013 



40-85 
2-32 
0-97 
0-92 



SPECIFIC GRAVITIES. 

The specific gravity of solid organic compounds has been determined for com- 
paratively few species, and is consequently not at present a property of great 
analytical importance. The specific gravity of liquid compounds, on the con- 
trary, has been determined with almost the same regularity as the boiling-point, 
and sometimes affords the simplest possible means for the arrangement of such 
species into "Sections." The recorded values for the specific gravities of organic 
liquids are usually reliable in the second decimal place, often in the third, but veiy 
rarely in the fourth. 

As the analyst will often have too little of a pure compound to enable the deter- 
mination of its specific gravity by the Westphal balance or hydrometer, two other 
methods for the determination, which are also rapid and usually suflficiently accu- 
rate for his purpose, will now be described in detail. 



* Ryland, Am. 22, 384 [18991. — This mixture \a an example of many knoivn cases of two 
miwilile liquids, that, when once brought together In cert^n proportions, boil like a pure com- 
pound, and <'an not oe separated by the usual method of fractional distillation. The analyst 
IS not very likely to meet such mixtures ready formed in commercial preparations, the chances 
all favoring the presence in excess of some one constituent. He may, however, somtim^-s pre- 

Kre such mixtures for himself, while attempting to resolve a mixture into its constituents by 
^tional distillation. Such mixtures have a constant boiling-point only under the atmos- 
pheric pressure at which they were prepared, so that the absence of homogeneity may be detect^ 
r>y distilling over one half tn vacuo and then determining the boiling-interval under the ordi- 
riiin.- p-essure of what remains in the flask — provided boUi constituents do not have the same 
vapor-teii^on at all temperatures, which is a coincidence that is very tuUikely to occur. 
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Detennination of the Specific Gravity of Small Qtuntities of Liquids. 

{l).~[M<:thod far 0.20 cc. of Substance.] 

Prepare a piknometer for thiB purpose by bending a piece of thick-walled 
glass tubing 28-30 cm. in length, into the fonn shown in Fig. 9. The tubing 
should be of the kind used in gas analysis 
for transferring gases from one container to 
another, and have an internal diameter of 
1 nun. and an external diameter of about 
5 mm. The part between A and B should 
be drawn out to form a narrow-bored but 
thick-walled capillary, 8 cm. long. The zero- 
point of the instrument is a short, thin hori- 
zontal scratch made at C. 

To calibrate the piknometer, begin by 
attaching a few centimeters of clean rubber 
tubing at D. Slip the point of an ordinary 
medicine-dropper M into the open end of 
*'"■ ■■ the rubber tube, and then a light brass 

burette-clip over the latter, so that it may be quickly clamped off at any time at 
D. Next incline the instrument as shown in the figure, so as to immerse the point 
of the capillary- in cold water contained in a 3-inch test-tube. The manipulation 
will be facilitated by having the test-tube held in a clamp. Open the clip at D. 
Compres.'i the rubber bulb of the dropper to expel air. Then allow the bulb to 
expand slowly again, so as to suck water into the piknometer. When the latter 
has filled to the horizontal arm above the zero-mark, close the clamp. Separate 
the dropper from the rubber tube. Then take off the clamp and separate the 
rubber tube from the piknometer. Next suspend the piknometer for some time 
in the air from the hook of the analytical balance, or for five minutes in a beaker 
containing cold water having the desired temperature. When the instrument and 
its contents have acquired the temperature of their surroundings, touch the edge 
of a bit of dry filter-paper to the tip of the capiUary A, which must be filled by 
the water. As the water is absort>ed by the paper, its level in the longer arm of 
the piknometer will gradually fall. Bring this level exactly to the zero-mark. 
[If care is taken in subsequent operations not to incline the capillary AB much 
below a horizontal position, no water will flow out.] — The piknometer te now ready 
to be weighed, unless it has been suspended in water, in which case it must first be 
carefully wiped dry. 

To determine a specific gravity by this method, fill the piknometer with the 
organic liquid by the manipulations described above in connection with the cali- 
bration. If we then represent the weight of water required to fill the instrument 
to the reference-mark by w, and the weight of the same volume of the oi^nic 
compound by o, the specific gravity, uncorrected for temperature, will be — . The 
result should not differ from the true gravity by a full unit in the second decimal 
place. 

After use, the piknometer should be washed out at once with alcohol or ether, 
and thoroughly dried by an aspirated current of dry air. When not in use, it 
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should be kept in a clean box along with a carefully adjusted counterpoiBe made 
from thick sheet lead, and a card giving the weight of water which it contuns at 
the room temperature. As long as the counterpoise continues to balance the dry 
piknometer, its capacity may be assumed to have undergone no change. 
(2).— [Method with 1 cc. Pipette.] 

This very rapid method has an accuracy limit of about a unit in the third deci- 
mal place. 

Cahbrate a pipette (A in Fig. 10), to contfun (not deliver) one cubic centi- 
meter when filled to the reference-mark. If the determinations are to be made at 
about 20°, scratch the reference-mark on the pipette stem 
at the level of the lowest point of the meniscus seen when 
the pipette contains 0.9982 grm.* of distilled water at that 
temperature. Then the weight in grams of any liquid 
having the same volume at 20° will be the number express- 
ing its specific gravity at 20°/4''. 

The pipette is to be manipulated as follows: Suck in 
the liquid until it stands about half a centimeter above the 
reference-mark. Wipe off any traces of the liquid adher- 
ing to the outside of the stem. Then allow it to run out | 
until the meniscus just touches the reference-mark. Wipe 
off the fraction of the last drop that hangs from the nar- 
row outlet of the pipette, by touching it with the finger. 
Stand the pipette in the recipient tube B. Support the 
apparatus by the aid of the attached platinum wire on the 
balance-pan, as shown in the cut, and weigh at once. If 
an accurately adjusted lead counterpoise for the entire 
apparatus is kept in readiness and placed upon the oppo- ^^ 

site pan of the balance, the weights that have to be added 
to produce equihbrium give the desired gravity directly without any calculation. 

* The correct location for this mark is most easily aacertained (aa migge3t«d in Oatnold'a 
"Physico-chemical Measurements") by gumming a strip of miUimet«r-]>aper to the stem of 
the pipette and determining the weight of water coireBponding to two points on the scale, one 
on eacn side of the true position and 10 mm. apart. "Then, on the justifiable assumption that 
the stem is cylindrical throughout tiiia short piece, we can calculate the proper position of the 
mark from these two weighings." If, for instance, one weighing is 1'0222, the other 0-9930, 

1 ■ 0222 ■ 9982 

and the desired weightO-9982, then the reference-mark shouldlie ^ 022:;— fi flfl'Vi ^^**"'^"^ "'''''' 
below the upper mark on the paper scale. 

If it is desired to calibrate the pipette for use in comparing the density of a liquid at some 
other temperature than 20° with that of water at 4°, the proper weight of water to be used 
may be taken from the accompanying table of the density of water at various temperatures. 

DENSITY OP WATER BETWEEN 15° AND 30°. 








Tempers- 






Densitisa. 


turelC"). 




tUTB iC). 








15 


0-9991 


21 


0-9980 


26 


0-9968 


16 


0-9990 


22 


0-9978 


27 


0-9965 






23 


0-9976 


28 


0-9963 


18 


0-998(5 


24 


0-9973 


29 


0-9960 


19 


0-99S4 


25 


0-9971 


30 


0-9957 
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COLOR. 

According to Aubert there are at leaat one thousand huee in the solar spectrum 
which may be distinguished by the human eye as dJCFerent. Each of these hues 
may again be varied many times by changes in luminosity and admixture with 
white light, giving in the aggregate, it is estimated, as many as two million color 
differences that are recognizable under favorable circiunstances. Yet, although 
the color of a chemical compound is often its most salient ph3r8ical property, and 
the changes which this color experiences when treated with reagents may furnish 
the simplest test that can be applied for its identification, careful analysts have 
always very properiy refused to attach the same importance to verbal descriptions 
of subjective color phenomena as a means for specific characterization, that they 
willingly grant to the recorded values of melting-points, boiling-points, specific 
gravities, and other physical constants whose determination requires the use of 
comparatively slow and elaborate methods of measurement. 

The chief causes for the disrepute into which color tests have fallen are: the 
customary failure, except in spectroscopic work, to refer colore to any well-defined 
standard; the loose use made of the terms constituting the popular nomenclatUFe 
of color; the imperfect development of the color memory; and, finally, the fre- 
quent omis^on of minor but essential experimental details from the directions 
given for the performance of color reactions. To minimiEe these defects in the 
original color descriptions and tests of this work, it has been considered de^rable, 
whenever possible, to consistently adhere to a more definite color terminology 
than has before been used for chemical purposes. It has been necessary, how- 
ever, to leave all copied color descriptions recorded in terms of the crude popular 
standard in which they were found ; i .e. a standard in which red might signify any- 
thing from violet-red to orange, or from pink to russet. 

The Terminology of Color. — To prevent possible misunderstandings, before 
proceeding to the subject of color comparisons, it will be necessary to define the 
sense in which certain common color terms will be used. It should be remarked 
that the restricted meanings that will be accepted for the terms have the sanction 
of good authority, though they are sometimes used popularly, and by artists, with 
very different meanings. 

A Pure, Full, or Saturated Color is the most intense expression of that color 
without admixture of white, black, or gray. 

No pigmentary color is absolutely pure. A surface painted with artificial 
ultramarine blue, for example, reflects with the blue about 25 per cent of wliite 
fight, the effect of which is to soften the color and reduce its action on the eye. 
In the color-standard cards A and B in the back of this volume, the third hori- 
zontal series of color rectangles, counting from the top of the sheet, approach most 
nearly to the corresponding colors of the spectrum; and, as the pigmentary tj^iee 
of the pure colors, will sometimes be referred to as the "pure" or "full-color series", 
of the standard. 

The Luminosity of a color is that constant of it which is dependent on the 
quantity of light which it transmits to the eye, and is nearly equivalent to bright- 
ness. Two colors may be equal in purily. each reflecting, we will say, 75 per cent 



ze= by Google 



SPECIAL METHODS, APPARATUS, AND REAGENTS. 231 

of bhie and 25 per cent of white light, but can not be made to match except by 
expoung the brighter surface to a feebler illumination than the other. 

The Hite of a color is in some respecta its most fundamental quality. It is 
dependent entir^y on the refrangibility, or wave length, of the kinds of light pro- 
ducing the sensation. The purity and luminosity of colors may be absolutely equal, 
but one may appear red and the other yellow. The difference la one of hue. Each 
color in the standard, in going from red to violet, is a distinct hue. 

A Tivi of a color is the result obtained by reducing a pure or full color by the 
addition of white light. In the standard, the two color rectangles immediately 
over each full color are its "tints." Tint 1 contains less white than Tint 2, Tint 3, 
which is sometimes referred to in descriptions, is not a tint actually represented in 
the standard, but is to be imagined as a tint of about half the saturation of Tint 2. 

A Shade of a color is the result obtained upon viewing a full color in shadow. 
With pigments, shades of most colors are obtained by adding black. The two 
shades corresponding to each full color of the standard are placed vertically under it. 

Each of the upper five colors in the same vertical column of the standard — 
two tints, two shades, and one full color — is called a Ume of that particular color 
scale. The full color of the scale is sometimes called the "normal tone" of the 
color. 

A Broken Color is the subdued effect obt^ned by mixing a full color with 
neutral gray (black and white), viewing the tint of a color in a shadow, or a shade 
of a color in strong sunlight. The lowest horizontal series of colors in each of 
the sheets of the standard contains " medium " tones of the broken colors. Tints 
and shades of these "medium tones" will sometimes be referred to in the text as 
"light" or "dark" broken colors, respectively. It has not been considered necessar\' 
to represent them on the color sheets. Tbe russets, browns, citrenea, and olives, 
are typical broken colors. All pigmentary colors, including the so-called full-color 
series of the standard, are somewhat broken; and in many color reactions, partic- 
ularly where intense violets are under observation, it will be found that the colors 
to be compared are distinctly more saturated than the purest corresponding color 
of the standard. This will not often prevent the recognition of the fundamental 
hue of the color, however. 

Tbe Use of Pigmentary Color Standards. — Every colored substance illumi- 
nated by ordinary daylight owes its color to its selective absorption of rays of 
certain definite wave lengths from the white light that penetrates its surface. The 
light that escapes absorption and is transmitted to the eye is, almost without 
exception, a mixture of rays of many different wave lengths together with more 
or less unchanged white hght. The subjective effect is, however, the perception 
of a simple color. Red and yellowish-green lights, for instance, give an orange 
which looks in all respects like the orange of the spectrum. Unaided by the spec- 
troscope, it is impossible for the eye to detect in it the presence of either red or 
yellowish green. In the same way the original ingredients of every subjective 
color entirely elude visual analysis, and it is therefore theoretically possible, by 
the use of a suitable mixture of pigments, to prepare a systematically graduated 
scale of apparently homogeneous colors, that may be used as a color standard, 
and with which all other subjective colors, however simple or complex the light 
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rays producing them may be, can be compared. As the colors of all natural 
objects are somewhat "broken," the fact that the colors of pigmentary standards 
are less "saturated" than the corresponding hues of the spectrum, is often an 
advantage rather than otherwise, and in other cases merely limits, but does not 
destroy, their usefuhiees. 

The exact color descriptions of this work are all expressed in terms of the 
Bradley Color Standard. This standard, mounted in a special compact form, 
to facilitate its use in the laboratory, will be found on the two cards,* A and B, 
in a pocket in the back cover of this volume. It contains eighteen pure colors ; 
and of derived tones, thirty-six tints, thirty-six shades, and twelve medium 
broken colors. 

Color Symbols are only used in the tables for describing such colors as have 
been actually compared with the Bradley Standard in the author's laboratory. 
These 83Tnbols are as follows: 

R=R£D; OR-ORAHOB-RED; R0<'R£D4>RAHGB; 0- 
ORAflGE ; 70 •= YELLOW-ORAVGE ; OY - ORAlfOE-YELLOW : 
Y- YELLOW; GY=OREEH-YELLOW; YO-YELLOW-GREEH; 
G=GR£Eir; B6= BLUE-GREBH; 6B>=0R£EIT<BLVE; B= 
BLUE; VB= VIOLET- BLUE; BV- BLUE- VIOLET; V- VIOLET; 
RV= RED-VIOLET; VR= VIOLET-RED. 

The TitUa of any color are represented by the symbol of the normal tone of 
the color followed by the symbol Tl, T2, or T3; in which the numeral stands for 
the number of the tint. Tint 1 coming next to the normal tone of the color in satu- 
ration. The Shades of a color are in like manner represented by adding SI, or 
S2, to the symbol of the normal tone. 

The following examples will illustrate the use of these color symbols: YS2 = 
the second shade of yellow; YTl=thQ first tint of yeUow; OTl-OYTl = a color 
between the first tint of orange and the first tint of orange-yellow. 

Comparisons with the Color Standard. — All comparisons with the Standard 
should be made near an unscreened window through which light reflected from 
the sky — not direct sunlight — falls upon the colored object and standard from 
behind the observer. 

* The colors used on these sheets are those of the Bradley Standard, as described in Milton 
Bradley's "Elementary Color", (Spring;field, Mass.). The fundamental colors, red, orange, 
yellow, green, blue, and violet are claimed to be careful p^mentary imitations of the hues 
seen at certain definite points in the solar spectrum. The wave lengths of the light emitted 
by the portions of the spectrum selected for imitation are, according to the measurements of 
Prof.A.H.PillHbury: 6571 for red; 6085 for orange; 5793 for yellow; 5164 for green; 4695 for 
blue; and 4210 for violet. This series of six fundamental normal hues is increased to eighteen 
by introducing twelve additional colors in such a waj^ as to bring two new hues, separated by 
equal chromatic intervals, between each of the original colors. The values for these inter- 
mediate hues were determined, by blending the adjacent hues of the original series of mk in 
pairs, by Maxwell's method, on a rotating color-wlieel on which the areas of the two colored 
sectors were in the ratio of two to one. Yellow-orange, for example, is the subjective color 
resulting from the blending in the eye ot the light from two superficial units of the funda- 
mental orange and one ot the yellow; orange-yellow, of two parts of the yellow and one of 
the orange. Two "tints" and two "shades" were then derived for each of the eighteen "normal 
tones " by dilution with white or black. 

Additional copies of these color sheets, to replace the originals as they become soiled or 
injured, can be procured at any time from Messrs. John Wiley & Sons, the publishers of this 
volume. A comparison of the new color sheets with well-preserved samples of tne Bradley colored 
papers prepared at different times during the last dozen years, indicates that the colors used are 
stable, and that much care has always been taken by the manufacturers to faithfully reproduce 
the cotors of their first standard. 
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If the substance is a Bolid, it Bhould be placed upon a piece of white paper, 
and laid upon the perforated shield accompanying the Standanj, close to the rect- 
angular window. The object of the screen is, partly to protect the Standard from 
accidental injury, and partly to prevent the confusion that is apt to arise from 
presenting many kinds of colored light to the eye at the same time. It is impor- 
tant to remember jn color descriptions, that the color of a solid sutetance in masses 
is often different from its "streak," or color of its fine powder; and that the color 
of a moist precipitate is usually different from that of the same substance after 
drying. It is only occasionally that a color is met with which exactly matches 
one of the color squares of the Standard. The statement in descriptions, that a 
compound has a light orange-yellow color (YOTl), is therefore to be understood 
to mean nothing more than that its color more closely resembles this color of the 
Standard than any other. If the color to be described obviously lies between two 
cotors of the Standard, the fact is, however, often indicated by the symbol; e.g. 
YOT-OYTl. 

To examine a solution, lay the perforated screen upon the Standard so as 
to expose to view one or two color patches that resemble the color to be described, 
and hold or support it in an upright position, so that diffused sky light, coming 
from behind the observer, will fall upon it. Then hold the test-tube containing 
the solution vertically in front of the shield at a distance of about twice or thrice 
ita diameter, and just above or to one side of the perforation. The comparison 
will thus he made by transmitted wiiite light reflected through the solution from 
the screen. In observing the color of a fluorescence, replace the white screen by 
one coated with lamp-black. The light reaciiing the eye is in this case reflected 
back from the solution and not from the screen. 

The color of a solution depends not only upon the nature of the substances 
dissolved, but also upon its concentration, the thiclcness of the colored layer, and 
sometimes upon the temperature. No description of an unfamiliar color reac- 
tion in a solution is entirely satisfactory unless all these conditions are given. In 
the greater number of cases, it is true, the result of dilution is chiefly to reduce 
the saturation of the original color; i.e., to produce a lighter tint of the original hue. 
But some change in hue is of very conunon occurrence, and in tests, like that for 
acrolein (Test 112), where the change in hue upon continued dilution with water 
is from orange-yellow to violet-blue, it is the most striking and essential feature 
of the test. 

The temperature is sometimes a very important condition, as in Test 401 for 
phenob with ferric chloride, where a pronounced yellow color is conmiunicated to 
the solution in blank experiments by the reagent alone, unless the test is made 
cold. L'nless otherwise indicated by the context, all color comparisons with solu- 
tions which are referred to the color standard in this work relate to solutions of 
approximately definite concentration, the colors being observed, as above stated, 
in three- to six-inch testr-tubea at the temperature of the laboratory. Many color 
reactions, especially among those with ferric chloride for the phenols, and for the 
Species of Suborder II, Division A, Section 2, give colors which change rapidly 
on standing. In the absence of directions to the contrary, such colors should 
abrays be observed as soon as possible after thar appearance. 
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It is more difficult to match the colors of solutions with a pigmentary stand- 
ard than those of solids ; for the colors in the Standard often appear distinctly 
"broken" and muddy by contrast, particularly if the solution happens to be a 
briiiiant purple. But the fundamental hue, which is the most important color 
element, will still usually be distinguishable. Such comparisons are sometimes 
faciUtated by using a solution of the colored substance so dilute that it will approxi- 
mately match the first " tint " of a hue, rather than the "full" or "nonnal" color of 
the scale. 

THE HAHIPULATIOir OF SMALL QUAITTITIES. 

As has been stated on page 2, most of the specific tests in this volume depend- 
ing upon the isolation of a pure derivative of a compound, are made with only a 
decigram or less of substance. The use of these small quantities not only saves 
valuable material, but also greatly shortens the time required to complete an 
experiment; so that, in many instances, a derivative may be prepared, filtered 
off, washed, recrystalhzed, and dried ready for a melting-point determination 
within half an hour. Some of the conditions and expedients that have been found 
conducive to success in such preparations in the small way deserve special mention. 

Solid Precipitates. — In making the selection of a characteristic solid deriva- 
tive suitable for preparation on the small scale in specific tests, it is desirable to 
choose one that will separate in a bulky but crj^talline condition from the solventB 
used ; and which may be recrystallized quickly by cooling its hot saturated solu- 
tions. Precipitates that are both crystalline and voluminous may be removed 
from glass surfaces and filters, and washed, recrjrstalllzed, dried, and handled 
with much less loss than those that are either too compact, slimy, or gelatinous. 

Precipitates that are very soluble in the cold, and which form only.after evap- 
oration of a considerable portion of the solvent, are poorly adapted for these tests; 
evaporation being a slow operation, and the difficulty in separating crystals that 
are uncontaminated by by-products from the small mother-liquor being usually 
greater than in the method by cooling. Among the numbered specific tests are 
many examples of derivatives that combine all the good qualities just mentioned in 
a high degree. A single decigram of some of the aromatic nitro-derivatives, for 
example, upon separating from a hot saturated solution in dilute alcohol, is sufficient 
to fill entirely a five-inch test-tube with a mass of hard interlacing crystals. Some 
sticky resinous precipitates of equal weight would be entirely lost as inconspicuous 
adhesive smears on the test-tubes or filters. 

If no precipitate should appear upon cooling what is supposed to be a hot 
saturated solution of a solid derivative, always close the mouth of the test-tube 
firmly with the thumb, and shake vigorously and persistently. Many compounds 
whose preparation is directed in the numbered specific tests, tend to form super- 
saturated solutions; hut upon being thus treated, give bulky crystalline precipi- 
tates. This final precautionary shaking should never be omitted. 

Small precipitates should be collected on correspondingly small filters and 
funnels. A large filter retains so much mother-liquor as to require excessive wash- 
ing; and the precipitate, if at all adhesive, will be very difficult to separate from 
the large paper surface. A supply of cut filters, 5 cm. in diameter, and a 
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few very small funnels are therefore indispensable for the performance of tiie 
specific tests. 

When hot filtration of a saturated solution is necessary, the funnel and filter 
are most easily and effectively heated by fiist pouring through them some of the 
boiling liquid that is to be used as the solvent in the experiment. Clogging of 
the funnel-tube by separation of solid matter may be prevented by cutting off 
its lower end so that only about I cm. remains. If the solid begins to crystallize 
out at a temperature very little below the boiling-point of the solvent, a com- 
paratively large filter and funnel are to be preferred to a small one, as they will 
give more rapid filtration. On a very small filter there is greater danger that the 
free passage of the solution may become obstructed by the deposition of soHd 
matter in the pores of the paper. 

In filtering from one test-tube into another, hang a short piece of thick bent 
copper wire over the lip of the test-tube in which the funnel is placed, so as to 
leave a passage for the escape of ^r from the tube. For mixtures that filter 
slowly, fit the recipient test-tube with a doubly perforated rubber stopper and 
use it as a filter-bottle, placing a small filter-cone in the funnel and applying gentle 
suction with the filter-pump. 

In washing small precipitates with a liquid in which they are rather soluble, 
the danger of using an unnecessarily large volume of solvent has been provided 
against in the more important procedures by the specification of some definite 
volume. These directions should be closely followed. The solvent should be 
dropped upon the precipitate in such a manner as to detach it from the sides of 
the filter and wash it down into the point, so as to facilitate its subsequent separa- 
tion from the paper. Very small precipitates which do not require much washing, 
and which it is thought undesirable to bring upon a filter, may be separated from 
most of the supernatant solution by decantation, and then shaken out upon a piece 
of porous tile. When the adhering solution has disappeared in the tile, it may 
be sprayed or moistened as many times as desired with the solvent, wuting after 
each treatment until the liquid disappears before adding more. 

If it becomes necessary to redissolve a precipitate that is very small and firmly 
attached to the filter, open the filter, tear off the sector to which the solid adheres, 
and boil it with the solvent. Do not boil up the whole filter, or the pulpy mass 
formed may cause explosive boiling and loss of the substance. 

Precipitates whose melting-points are not too low are directed to be dried in 
a drying-oven at some definite temperature and for a definite time. Solids of 
very low melting-point are air-dried at the ordinary temperature, or supported in 
a warm place over a drying-oven, on a piece of porous tile or filter-paper. Drying 
in the oven should always be preceded by rubbing the moist substance over the 
surface of a porous tile with a small spatula, or pressing it between filter-paper 
to remove all the mother-liquor. 

Liquids. — The preparation of liquid derivatives is not often recommended in 
specific tests, because the purification of such compounds on the small scale gen- 
erally presents special difficulties. The procedure for the isolation and identifica- 
tion of liquid alcohols from the saponification of a gram or two of an ester (p. 114), 
the Siwoloboff boiling-point method for two or three drops of liquid (p. 222), and 
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the method of page 228 for the detennination of the specific gravity of liquids ha\'ing 
a volume of only 0.2 cc, are, however, examples which show that the difficulties 
conuected with the manipulation of small quantities of hquids may sometimes be 
satisfactorily overcome. Test-tube experiments with less than a centimeter of a 
liquid must be made in very narrow tubes. With a tube of 5 mm. internal diam- 
eter, five drops of a substance are all that is required to enable a satisfactory obser- 
vation of the action of sodium on alcohols in Test VIII-2. 

The separation of veiy small volumes of two fiquids of different specific gravi- 
ties is best made with a pipette. The mixture is placed in a narrow test-tube, 
and all but a few drops of the substance that is present in the greater quantity 
are removed by a large pipette and rejected. The remainder of the liquid, meas- 
uring perhaps 1 cc, is then sucked up into a small pipette made from a piece of 
glass tubing that has been drawn out so as to have an average internal diameter 
^^ of only about 2 mm. in the long tapering portion. The suction is 
f e] most easily controlled if appUed by the rubber nipple of a medicine- 
\_f dropper. When both liquids have been brought into the pipette, and 
appear in two layers after standing, they may be separated to a 
fraction of a drop by slowly ejecting them, successively, into separate 
tubes. 

The most perfect control over the rate of flow in careful experi- 
ments is gained by the employment of the safety pipette shown in 
Fig. 11. This pipette is provided with a regulator A, 3 cm, in length, 
made by drawing out a piece of thermometer tubing at the blast-lamp 
until the capillary at B and C is narrowed almost to complete closure; 
and then cementing it with melted wax, D, into a short section of glass 
tube of the same diameter as the upper part of the pipette stem. The 
capillary, if sufficiently constricted, offers so much re^tance to the 
passage of gas from the (ur-space, E to H, that the contents of the 
pipette can not be discharged in less than several seconds, even when 
the bulb is suddenly and forcibly compressed. By the use of this 
device the transfer of a small measured volume of a valuable or corro- 
sive liquid in woric at the balance (as in weighing out acetic anhydride for Test 
VIII-3) is made a safe and simple operation. 



SPECIAL KEAGEHTS. 

The following is a complete list of the less common chemicals and solutions 
required for the performance of the ordinal, generic, sectional, and numbered 
specific tests of this volume. All these reagents can be purchased, or easily pre- 
pared by following the directions ^ven in these pages. Most of them are already 
used in analytical laboratories. 

[For Ordinat Tettt.] 

Metallic Sodium. The best conunercial sodium, free from particles of Bolt. 
Scxlium Ritropnuside. In Bmall crystals or powdered. 
Hitrosrlni^htmc Add. PreforatioD described on page 13. 
Fluorescein PKptt, Preparation described on page 14. 
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[For Oenerie Testa.] 
Fnebrino Aldthrde Reagent Preparation described on page 15. 
d-naphthol Solution. A 10 per cent solution in chlorofonn. See page 26. 
Dednonnal Sodium Hydroxide (aqueoui) ) 

Declnonnal Hydrochlmic Acid (aqueous) [-Carefully standardized. 
Hocnud Sodium Hydroxide (aqueous) ) 
Approximately Iformal Sodium Hydroxide (alcoholic). Unless the alcohol used ia very free from 

aldehyde it will become colored on keeping, and bence should not be prepared in la^e 

quantities. 
Pbenolphthaldn. A 1 : 300 solittion in SO per cent alcohol. 

Ferric-chloride Solution. A 10 per cent aqueous solution made from the dry chloride. 
HydroCTlamine-hydrocbloride Solution. Prepared as described on page l"" 
Alcoludic Sodlum-h"''"'"'''* e*.i..*i*« *«- t*—.* vtt a -d^^^^^^^ -« j«.-^ 
Phenylhydrazine. 
Acetic Anhydride. 

[For Hectional Tesis.] 
Pbenylhydrazine Hydrochloride. Prepared as described on page 32. 
Fehling'g Solution. Prepared ae described on paige 33. 

Bromine S^ution. 2 cc. bromine in SO cc. dry carbon tetrachloiide. See page 19.S. 
Fuming Sulphuric Acid. An acid of sp. gr. 1.89, which may be prepared by disaolving sulphur 

trioxide or a soUd Nordhausen acid in oil of vitriol. 
Fuming Nitric Acid. Specific gra^^ty 1.48. 

[For Occasiorud U»e in NuttAered Specific Te»t«.] 
Acetyl Chloride. 

Aluminium Chloride. Dry, sublimed. 

Ammoniacal Silver-nitrate Solution. Pre^red as described on page 22. 
Ammoniacal Cuprous-chloride Solution. Prepared as described on pe^ 197. 

Benzaldehyde, 
Benzoyl Chloride. 



Chromic Anhydride. 

3, S-Dinitrobenzmc Add. Prepared by KahlbalUi, and for sale by dealen. 

lo^e Solution. Prepared as described on page 1S6. 

Mercuric Oxide. 

g-Raphthot. 

Khosphorus Pentachloride. 

Phlorogludn Solution. Prepared as described on page 33. 

Reiorcm. 

Pant-toluidine. 

SPECIAL APPARATUS. 



aupply of tubes with a height of 3 inches and diameter of ) inch, with cork stoppera to 
fit, and a few with a height of 3 inches and diameter of A inch, aliould always be kept 
in readiness. {«. page 112, Fig. 3, and page 152, Fig. 4.) 

Mounted Burettes for Dednonnal and Hormal Alkali and Add. Mounting shown in Fig. 2, page 78. 

Pipettes with Bulbs and Long Stems. Of the usual pattern and calibrated to deliver 2 cc., 25 cc, 
and 60 cc., respectively. 

i-cc Pipette Graduated to Hundredths, Straight, without bulb; graduated by the manufacturer. 

t-cc ^Mtte for &ieci£c Gnrities. Page 220, Fig. 10. 

to-cc Graduated Cyhnders. With Up and foot for general use m rough measurementA. Gradu- 
ation to hall centimeter. 

CaidlUry Hknometer. Page 228, 1%. 9. 

Safety Pipette. Descriptjon on page 230, Fig. 11. 

Covered Heating-batb. Page If^.Tlg. 4. Recommended for use in Beveial genenc tests. 

Bath for Melting-ptinI Determinations. Page 218, Fig. 5. 

Melting-p^t and BbnUator Cadllaries. Pages 219 and 222, Fig. 7. 

Apparatus for DetemUnatlon of True Melting-pc^t and Fuaion Interrab. Page 225, Fig. S. 

(Has* Funnels. Diameter 2 cm. 

Cut Paper Filters. Diameters 3 cm. and fi cm. 
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T\k ftlphabetical index relatu pi 

dsBoribcd — M will be most Inquently k 
importance, consult the complete '*Fon 



Abbre^dationa, table of, xi 
Abietic acid, 63 
AbBinthin, 206 
Acenaphthene, 200 
AcetaT, 19 

b«bavior in Test I, 16 
Acenapbthene, 200 
Acetal, 19 
Ai^tBldehyde, 22 
Acetic acid, 80 
Acetic anhydride, 73 
Acetone 148, 114 
Acetonvlacetone, 142 
Acclophenone, 149 
Acetylacetone, 104 
Acctylation test for alcohok, 152 
Acetylene, 184 
Acid aahydrideB, 128, 80 
Acids, general characteristicB, 37 

Kencnc test for, 35 

loeing carbon dioxide at 200°, 7S 

neutralisation equivalents of, 77 

tests for unaaturatdon in, 79 

titrations of, 35 
Aconitic acid, 49 
Acrolein, 23 
Adipic acid, 63 
.I'seulin, 98 
Affinity constants, 36 
Alcohols, generic tests for, 151-154 
AldehydeB, general characteristics, 16 

as impurities in alcohob and ketones, 135 

geiienc teet for, 15 
Alizarin, 211 

Bordeaux, 214 

yellow "A", 207 

vellow "C", 213 

cyanin -R", 214 
Alkali, action on aldehydes, ITi 

action on anhydrides and luctones, 128 

action on esters, 111, 117 

action on phenob, 87-88 

titrations with, 77 
AUyl alcohol, 167, 114 
Aluminium chloride, colorations with, 198 
Ammoniacal cuprous-chloride reagent, 199 
Anunoniaral Eilvcr-nitrat« solutjon, 22 
Atnyl acetate, 121 
Amy! alcohols, 114, 162 
Analytical procedure, the general, 1 



1. uiklytic^ nwlhods. niunberad (eete. reemiite. 



Anethol, 174 
Angelic acid, 53 
Aniline acetate paper, 33 
Anisic acid, 67 
aldehyde, 20 
Anisoin, 179 
Aniaol, 189 
Anol, 94 
Anthracene, 200 
Anthraflavic acid, 213 
Anthraquinone, 216 
Apiol, 174 

Apparatus, list of q>ecial, 237 
Arabinoae, 30 
Arachidic acid, 55 
Arbutin, 97 

Asbestos-board screens, 10, 11, 81, 221 
Ash cOQstituenta, test for, 9 
Atropic acid, 68 
Aurine, 213 
Azelaic acid, 58 



Barbaloin, 207 

Batiis, covered, for heating tubce, 152 

liquid, for melting-point detenninations, 
218 
Behenic acid, 56 

Beibtein's Handbueh, references to, 7 
Benialdehyde, 23 
Benzene, 200 
Renihydrol, 157 
BcnKil 206 
Benzihc acid, 63 
Benzoic acid, 82 

anhydride, 53 
Benzoin, 139 
Bcnzophenone, 150 
Benioquinone, 216 
Bcnzoylacetone, 92 
Benzyl alcohol, 165. 114, 167 
Boiling-point det<>miination, 4, 221 



laUqu 
115, 222 
" Boiling-intervab," 222 

table of, 227 
Bomeol, 159 
Braasidic acid, 54 
Brazilin, 102 
Brszilcin, 212 

Bradley's color standard, 229 
"Broken" colore, 231 



by Siwoloboff's Method, 
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Bromine, t«8t for, 13 

test for unsaturation, 195 
water, in imBaturatioa tests, 195 
water, in testing phenols, 89 

Bumping, prevent- ' «' 

Butyl alcobol, 168 

Butyric Eidd, 81 



of, 221 



CafFeic acid, 209 

Catnphene, 175 

Camphor, 150 

Camphoric acid, 60 

CantnaridiD, 129 

Capillaries, preparation of, 219 

Capric add, S2 

Caproic acid, 75 

Caprjlic acid, 76 

Carbohydrates, 26 

generic test for, 26 

generic characteristics, 27 
Carbon, teste for, 9 

dioxide, test for acids losing at 200°, 78 

tetrachloride, bromine solution in, 195 
Camot's procedure for identificaUon of halo- 

Can-acrol, 105 

(>;llu]ose, 31 

Cerotic acid, 56 

Ceryl alcohol, JS7 

Cctyl alcohol, 157 

Chclidonic acid, 7) 

Chemical purity, (hermometric indications of, 

223 
Chlorine, test for, 14 
Cliolesterine, 172 

Chromic-acid mixture for oxidations, 147 
Chrysarobin, 208 
(Tirysene, 181 
Clirysophanic acid, 208 
Cinnamic acid, 82 

aldehyde, 21 
Onnamj;! aJcohol, 157 
Citraconic acid, 41 
Citral, 20 
Citric acid, 83 
Citronellal, 20 

ClasHfication of compounds in this work, 1 
Ccerulein, 214 
Color, 230 

comparisons, 232 

standards, use of, 231 

symbols, table of, 232 

terminology, 230 

tran^tions, sharpnesa of, in tjtratjons with 
indicators, 36 
Colored compounds of Order I, 204 
Confirmatory sped fie teste, 7 
Coniferine, 100 
Coniferyl alcohol, 93 
Constant boiling mixtures, 227 
Convolvulin, 98 
CotoJD, 207 
Coriandrol, 163 
Corrected boiling-points, 217, 222 

melting-p<Hnls, 217 
Coiimarin, 129 
Cresols, 91, 104 



Daphnetin, 102 

Daphnin, 100 

Decinonnal acid and alkali, 77 

Dehydracetic acid, 58 

Densities of water, table of, 229 

Dextrin, 29 

Dextrose, 30 

FKacetyl, 215 

Dibemylidene acetone, 206 

IMethyl malouate, 123 

oxalate, 74 

succinate, 124 

succinylosucrinate, 96 
;--Diketone8, pyrrol-red test for, 148 
Dimethyl oxalate, 40 

phthalate^, 1 19, 126 
Diphenyl, 176 

methane, 174 
I)i|)henylctie ketone, 207 
"iSvisions," defined, 1 
Drying predpitfttes, 235 
Dulcite, 156 
Dureue, 176 

E 
Ebullator tubes, 223 
Elaidic acid. 54 
Empirical formula, 
Enols, 90 
Erucic acid, 53 
Erythrite, 155 
Esters, 111 

eeneric test for. 111 

"'non-aaponifiable," 117 

saponification procedures for, 111, II 

with charact*nstic odors, 79 
Ethers, saturated, test for, with sulphur 

199 
Ethyl acetate, 120 

acetoacetat*, 104 

alcohol, 168 



1 identifications, 7 



bensoate, 123 

benzoylacetate, 106 

butyrate, 121 

cinnamate, 126 

ether, 160 

isobutyrate, 120 

iso valerianate, 121 

propionate, 120 

salicvlate, 105 
Ethylene, 184 

glycol, 169, 170 

oxide, 160 
Eiicalyptol, 190 
Eugenol, 106 
Euxanthone, 210 
Examples illustrating the imalytical proced- 



Exploa 



n ignitJon tests, 10, 11 
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Ferric chloride, polorations with, 107 

reagent, 87-88 

test for a-bydioxy-adds, 78 
Fisetiii,213 

Filtration in tests on & small scale, 23S 
Flavopurpurin, 212 
Fluoreeceine, 213 

papnr, 14 
Fluorescence, observation of, 233 
Fluorine, 178 
Formic acid, 83 
Formic aldehyde, 114 
Fractionation tests for purity, 224 
Fructose, 30 

Fuchsine aldehyde reagent, 15 
"Full" colore, 228 
Fumaric acid, 6S 
Furfurol, 24 
Furoin, 96 

Fusion interval, 224, 225 
Fusions with sodiuro, 10 



Gallic acid, 70 
GalloflaviD, 213 

Gallotannic acid, 50 



tests defined, 1 

tests, conclunveness of, 7 

tests, tabular summary of, 5 
Genus, definition of, 1 

I, 15; II, 26; III, 35: IV, 87: V, 111; VI, 
128; VII. 133; VIII, 151; fX, 173 
Genus, procedure for delennining, 5 
Geraniol, 163 
Glucose, 30 
Gluta conic acid, 45 
Glutaric acid, S4 
Glycerine, 



Glycogen 
GiycoHic 



31 



GJycoilic acid, 41 
Gutacol, 91 
Gum arabic, 29 



HsmateTne, 214 

Htpmatoxylin, 207 

Halogens, teste tor, when S and N are absent, 12 

tests for, when S and N are present, 13 

detection in presence of one another, 13 
Heptane, 182 
Hcxane, 182 
Homogeneity, chemical, 3 

tests for, 3,223 
Hue of colors, 231 
Hydrocarbons, generic teat for, 173 

sectjonal tests for, 173 
Hydrobenzoin, 158 
Hydrocinnamic acid, 54 
Hydrogen, test for, 9 
Hvdroquinone, 108, 8 
Q-Hydroxy-acids, tests for, 78 
Hydroxylamine reagent tor ketones, 133 
Hypogteio add, 52 



Ignition test for carbon, hydrogen, and ash, 9 

test with sodium for nm-metaUio elements, 
10 

tubes, 10 
Indene, 191 
Inorite, 156 
Inuline, 31 
Iodine solution, 106 

test for, 13 
Iodoform test for alcohols, etc., 166 
Iron ignition tubeti, 10 
Isoamyt acetate, 121 

alcohol, 162 

benzoate, 126 

butyratc, 122 

ISO valerianate, 123 
Isobufyl acetate, 121 

alcohol, 114, 170 

benzoat«, 125 



Isobutyric add, 81 
aldehyde, 19 



Isopropyl alcohol, ITOf 114 
Isopht^talic acid, 85 
Isopurpurin, 214 
Isovalerianic acid, 74 

aldehyde, 19 
Itaconic acid, 48 



Ketones, generic teats for, 133, 134 



Lactic acid, 39 
Lactide, 60 
Lactones, 128 
Lactose, 29 
Laurie acid, 53 
Levulinic acid, 39, 74 
Lcvulose,30 
Limonene, 190 
Linalool, 163 
Luminosity of colois, 230 
Lut«olin 213 



Maleic acid, 45 

MsJic acid, 83 

Malonic acid, 45 

Maltose, 29 

Mandelic acid, 44 

Mannite, 155 

Margaric acid, 54 

Meconin, 58 

Melissic and, 56 

Uellitic acid, 51 

Melting-point apparatus, 218, 226 
corrections, 217, 218, 220 
detennination, 218-220 
determination in sealed capillaries, 219 
the true, of a compound, 220 
Menthol, 157 
Menthone, 143 
Mcsaconic acid, 50 
Meeitylene, 200, 8 
Ucsityl oxide, 141 
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MetftOk satia, pn«t|MtatioRa, 80 

" H^bod of the empirical fonnula,'* m, 7 

Melfay] acetate, 120 

akcbtri, 171, 114 

beozoBte, 120 

tmtjnlt. 120 

fonnate, 120 

ethyl ketone, 141 

prof^l ketone, 141 

propionate, 120 

■alicylsle, 105 
HethyUl, 19 
Milkausar, 29 

Hiiturra, euunination of, 4 
Uolwch, test Sot carbohydnte«, 26 
Hucic acid, eo, 34 
HyriBtic acid, 5i 



NaphtfiaJene, 201 

N^tbacarin, 214 

Ni^bthob, a and A lOe 

Naphthoic add, 04 

d'Naphthol, u reagat f<v Test n, 26 



ftnnini;, m aectjonsl tests with the bydro- 

carfone, 196 
Nitrogen, tests for, 12 
Nitropnuside of sodium, solution, colorations 

with, 146 
Nitrosylsiilphuric acid reagent, 13 
Nonsne, 183 
NiDnbered ipedfic, ■emi-specific, and aectimial 

tests 2,7 



Octane, 183 

(Vtyl alcohol, 163 

4>jors of estora is tests for adds, 70 

Oleic add. 62 

Oenanthol, 20 

Oenanthylic add, 76 

Opadty, 134 

Oinanic add, 63 

Orcin, 65 

Order, definition of, 1 

determination of^ 4, 9 
Ordinal tests, definition, 1 

directions for, 9 
Orseltinic acid, 66 
Osazonc precipitations, 32 
Oxalic acid, S4 
Oxidation, of carbohydrates, 34 

of eide-cliaine, 197 

of alcohols, and ketones, 147 

with copper Bpiral, 171 

with chromic acid mixture, 147, 198 

with dilute nitric acid, 198 

with potassium permanganate, 197 
Oxybenioic adda, 64, 6S, 69 



Panffin, prnteetim <if toAa by, US 
PanfonnaUdiyde, 18 
Panldefayde, 19 
Peiarsomc add, 76 
Pentane, 182 
Perseite, 156 
Peucedanin, 119 
Pbenacetottn, 213 



,- ,', 216 

Phenetol. 190 

Pbencd, 108, tl4 

Phetu^, gtouric tests tor, 87 



pTopertHS a 
Pboiotphthale 



nkmotphthaldp, sadution, 35 

behavior as indicator, 36 
RtenvUcetic acid, 49 
PbenylhydrtmDe, as nagrat, 16, 32, 134 

hydrochloride, HcpaiatMHi, 22 
PhktridsiD, 99 



test for, 109 
Phoron, 136 

Phosphorus, tests for, 12, 11 
PbthaleiD fusion, 107 
Phthalic add, 84 
Phdialic anhydride, description cf, 61 

use as reagent, 107 
Phthalid, 129 

Physical properties, examiiiBtion of, 4 
Phytosterin, 158 
Plcene, 181 

Kcnometer, capillary, 228 
rric add, as reagent, 89 
Picrotoxine, 100 
Pi me lie acid. 43 
Pinacone, 155 
Pinacoline, 141 
Pinene, 189 
Piperic acid, 210 
Piperonal, 17 
PiperonyUc add. 72 
Pipette, for spedfic gravities, 229 

safety, 236 
Polyatomic alcohols, acetylation of, 154 
Polymerized aldehydes, 15 
Potawiium permanganate, oxidations with. 



tests for uDsaturation, 



197 

permanganate, 
79 

sulphate baths, 219 
Pteci]»tate8, filtratioD and drying of, 234 
Precipitatioa of metallic salts, 80 
Propionic acid, 81 

anhydride, 75 
Propyl alcohol, 115, 172 

acetate, 120 
Protocatechuic acid, 50 
Pseudocuniene, 201 
Pulegone, 143 
Purity, chemical, evidences of, 3 

of a color, 230 
Purpurin, 210 
Pyrene, 179 
P>-rocatPchin. 109 
pvroKallol, 110 
Pyromucic acid, 45 
Pj-rrol-red, 148 



ze= by Google 



A.LPEABETICAL INDEX. 



243 



RAcemic acid, 50 
lUffinose, 29 

Reasents, liet of apecial, 236 
ResoTcin, 110 

as reagent, 85, 171 
Retenc. 177 
Rhamnose, 30 
lUcinoleic acid, 52 
Rosolic acid. 213 
RuBgallic acid, 214 



Saccharic acid, fnxn oxidations, 34 

Saccharose, 29 

Safely pipett«, 53 

Safrol, 192 

Saiiciii; 100 

Salicylic acid, 85 

aldehyde, 20 
Salizenin, 93 

"Salting-out" effect of alkali, 117 
Santalio, 206 
Santonin, 129 
Saponifications, methods, 111, 113 

equivalents, 112, 113 

products, neutral, 113 

products, acidic, 116 
Saturated colors, 230 
SchotteD-Baumami reaction, 37 
Scoparin, 200 
Sebacic acid, 61 
Section, defined, 1 
Sectional teste, 2 
Semi-specific tests, 2 
Sesquiterpenes, 103 
Shades, ol a hue. 231 
Sharpness, in end reactions, 36 

in Doiling- or melting-points, 223, 226 
Side-chaina, oxidation of, 107 
Silver nitrate, ammoniacal, 22 

salts of volatile fatter acids, 148, 149 
Siwoloboff's boiling-point delpnuinHtion, 222 
Small preparations, manipulations in, 234 
Sodium, as reagent, 16, 151, 154 

bisulphite, as reagent, 16 

nitroprusside, as reagent, 146 
Solubility, approximate determination of, 38 

degrees of, 38 
Sorbic acid, 61 
Sorbinose, 30 
Sorbite, 155 
Species, chemical, 2 

chemical, identification of, 6 
Specific gravity, determination of, 227 

gravity, determination, for sniall quanti- 
ties of liquids, 22S 

gravity, pipette, 229 

tests, definition of, 2 
Starch, 31 
Stearic acid, 55 
Stearolic acid. 53 
Stem-exposure corrections, 218, 222 



Sttlbene, 178 
Styrene, 189 
Suberic acid, 62 
Suborder II, 204 
Substitutions by bromine, 19S 
Sucdnic acid, 86 

anhydride, 60 
Sulphur, tests for, 11, 12 
Sulphuric acid, as reagent in tesUng ethers 
and hydrocarbons, 200 

fuming, use in sectional test wiih hydro- 
carbons, 196 
Superheating, prevention in boiling-point deter- 
minations, 221 
Supersaturatitn of solutions, 235 



Taimie acid, 50 

Tartaric acid, 83 

Terephlhalie acid, 85 

Terpmeol, 165 

Thermometers, 219 

Thujone, 143 

Thymol, 110 

Thymoquinone, 205 

TigUc acid, 40 

Tiles, porous for absorption, 235 

Tints, of a hue, 231 

Titration, of acids, 35 

of acid anhydrides, 37 
Tolane, 176 

Tollen's ammoniacal ulver reagent, 22 
Toluene, 202 
Toluic acid, 06 

Toluides, identification of fatW adds as, 81 
Toluidine, para, as reagent, 80 
TricarballyUc acid, 4S 
Trimethyleneglycol, 165 
Triphenylmethane, 177 
Triple bonding, test for, 199 
Tropic acid, 61 
True melting-point, 219 
TruxiUic acida, 70 



Undecylenic acid, 62 
Unsaturated acids, tests tor, 70 
Unsaturation, bromine test for, 195 
permanganate test for, 79 



Valerianic acid, 74 

VaniUine, 17 

Vanillic acid, 69 

Veratric acid, 66 

Volatile fatty acids, identification of, 147 

W 
Water, table of densities for, 229 

of crystallization, removal of, 38 
Wave-length of standard colors, 232 

X 
Xanthone. ISO 
Xanthopurpurin, 210 
Xylenes, 202 
Xylenols, 91, 92 
Xylidenc acetate paper, 33 
Xylose, 30 
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The Foimula Indei aivei the pB«s. uid usUBtly the part of the page, on which uiy compound ol known 
empirical fonnuk described io thii volume will be found. The aumertils foUowinB a dash — which is commonlr 
pratwded by & meltiDC-poiiit or boiling-point— Bra the page number*. The compounds are ananged acoord- 
kog to the kind and number of atoms repreeented in their aymbola. This form of index — already used jn Rifhlcr'a 
l0iicon and mfmy of the leadtna cliemical jouniala — is to simple that detailed explanations an not necessuy. 
Polymers and compounds of unkoown molecular weight are mentioned under the aimpleut for^nuU expressing 
their pertentage compoettion. Water of ccystalliiation is always omitted from the formuls. To fecilitata 
access (o the original litaAtura.the names applied to compounds are generally lileial English translations of 
names used in the indexes of the third editioD of Bulstain's Haodbuch der organisohen Cbemie. Incidentally 
it is possible to use this index in identifying compounds by the "Method of the Empirical Formula." 



Cfifit 

CJiA 



CM, 



CJI.O. 
C,H,0, 
C,H,0, 
C3H.O. 



C, GROUP. 

Methane, b p. - 153°— 182 
Formalin, bp. 98"— 19 
Pojaformaldehyde, mp. abt. 120°- 
18 



Acetylene, bp.-85°— 184 
Ethylene, bp. - 103°— 184 
Etiiane, bp.-86°— 182 
: PolyglycoDid, mp. 220°— 130 

Oxalic ac., mp. 189°— 84 
Acetic aid., bp. 21°— 19 
Ethylene oxide, bp. U°— 160 
Paraldehyde, bp. 124°— 19 
Metaldehyde, mp. 1I0°— 18 
Acetic ac, bp. 118°— 73 
Methyl formate, bp. 32°— 73 
Glycollio ac., mp. 78"— 161 
Ethyl ale, bp. 78°— 161 
-- ■■ ■ ■ "^ -24°— 184 



19 



GlycoUic ac., mp. ' 
Ethyl ale, bp. 78°- 
Metliyl eth., 1 

C, GROnP. 

Propylene, bp.-50°— 184 
Cyclopropane, bp. — 35° — 1 
Propane, mp.-38°— 182 
Propar^l aid., bp. 60»- 
Propiolic ac, bp. 144° — 10 
Acrolein, bp. 52°— 19 
Allylene oxide, bp. 62°— 160 
Propargyl ale, bp. 114° — 16 
AcryUc ac„ bp. 140°— 73 
Pyruvic ac., bp. 165°— 74 
Malonic ac., mp. 132°— 45 
Tartronic ac, mp. 186° (?)— 
Mesoxalic ac, mp. 119°— 4< 
Acetone, bp. 56.5°— 141 
AJlyl ale, bp. 97°— 161 
Metapropiomc aid., mp. 180°- 
Propionic aid., bp. 48.8° c. — '. 
Propylene oxides, bp. 35°, 50' 
Aoetylcarbinol, bp. 147° — 14. 
Ethyl formate, bp. 54°— 120 



19 



C,H.O, 

C,H.O 
C,H,0, 



C,H,0 
C,H,0, 
C,H,0, 
C,H,0, 



C,H,0, 
C.H.O, 
C.H,0 



Glycid, bp. 161°'-164 
Methyl acetate, bp. 57° — 120 
Propionic ac, bp. 141°— 73 
Dimethyl carbonate, bp. 91° — 120 
Lactic ac, mp. 18°— 39 
Methoxyacetic ac, bp. 203°^74 
Methyl glyeollate, bp. 151°— 121 
Isopropyl ale, bp. 83°— 161 
Methyl ethyl eth., bp. 11°— 160 
Propyl ale, bp. 97°— 161 
Methylal, bp. 45.5°— 19 
Propylene glycol, bp. 188°— 164 
Triroethyletie glycol, bp. 214°— 165 
GlyceriDe, bp. aw°— 166 

C, GROUP. 
Butadienes, bp. 1° and 18°— 184 
Caoutchene, bp, 14°— 184 
Ethylacetylene, bp. 18°— 184 

D,..._./OV l._ ■lSt^|g4 

-184 
p. 4°— 184 
Butane, bp. -I- 1°— 182 
Trimethylmethane, mp. 0° — 182 
Maleic anhyd., mp. 56° — 64 
Acetylenedicarbonic ac, mp. 178° 

—49 
Furfurane, bp. 31° — 189 
Tetrolic ae, mp. 76° — tO 
Succinic anhyd;, mp. 119.6°— 60 
Fumaric ac, ab. w. m, 200°— 68 
Glycolid, mp. 86°— 129 
Glutinic ac, mp. 145° d — 46 
Maleic ac, mp. 130° — 45 
OxaUcetic ae, mp. 172° d— 48 
Dioxymaleic nc, d. abt. 156° — 64 
tt-Crotonic aid, bp. 104-5°— 19 
Hydrofuriurane, bp. 67°— 189 
Methvl propargyl eth., bp. 61° — 

Vinyleth.,bp. 39°— 160 
Allyl tormaU, bp. 82.5°— 120 

Butenoic ac, bp. 168°— 74 
r-Butyrolactone, bp. 206° — 131 
Crotonic ac, mp. 72°— 40 
Diacetyl, bp 8«°— 215 
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C,H,0. 
C,H,0, 



C^»0, 



C.H.O. 

C.H,0, 
C,H„0 



Erythrite anhyd., bp. 13S°— 164 
Isocrotonic ac., bp. 189° — 74 
Methftcrylic ac., bp. 162"— 73 
Methyl ftcrykte, bp. 80.3°— 120 
TrimethyleDecarbonic ac., bp. 182° 

Acetic anhyd., bp, 137°— 73 
Methyl pyruvate, bp. 136°— 121 
Acetylperoxide, mp. 30° — 62 
Dimethyl ox^ate, mp. 54°— 10 
Isosuccinic ac., mp. 135° — 16 
Succinic ac,, mp. 185° — 49 
DiglycoUic ac., mp, 148°— 47 
GlycoUic anhyd., mp. 129°— 61 
laomalic ac., abt. 140°— 46 
MaUo acids, mp. 100°, 133°-^3, 45 
Methyltortromc ac. mp., 178<'d.— 49 
Mewtartaric ac., mp. 142°— 46 
Racemic Etc., mp. 206° — 60 
Tartaric ac., mp. 169° — *8 
IKoxytartaric ac., mp. 115° d. — 44 
Butyric aid., bp. 73-4°— 19 
Crotyl ale, bp. 117°— 161 
s-Dimethyletnylene oxide, bp. S6° 



-160 



I. 51°— 160 



Methyl allyl eth,, bp. 46°— 160 
Metyl ethyl ketone, bp. 81°— 1 
Vinyl ethyl eth., bp. 3?— 160 



n-Butyric ac,, bp. 162°— 73 
Dioxyethylene, bp. 102°— 164 
Ethyl acetate, bp. 77°— 120 
laobutyric ac,, bp. 156°- "" 

• -■ ' '- ■— . 6 

I. 79.9°— 120 
fel°— 120 
Ethyl glycollate, bp. 160°— 122 
Ethoxvacetic ac., bp. 206°— 74 
Methyl ethyl carbonate, bp. 109° — 

Methyl lactate, bp. 145^—73 
Methyl metboxyacetate, bp. 127.3° 

—121 
a-Oxybutyric ac, mp. 43° — 30 
a-0xyi9obutyncac.,mp. 79°— 41 
ofl-Dioxy butyric ac., mp. 74°— 40 



43 



., 116°— 44 



Butyl ale, bp. lir- 
9ec.-Butyl ale. bp. 100°— 161 
Isobutyl ale, bp. 106°— 161 
Ethyl eth., bp. 35°— 160 
Methyl propyl eth., bp. 40°— 160 
Trimethylcarbinol, bp. 83° — 161 
ButaneifiolB. bp, 204''— 164, 165 
Dihydroxybutane, bp. 183°— 164 
Dihydroxymethylpropane, bp. 177** 
—164 



Glycol dimethyl eth.,bp. 83°— 161 



C. GROtTP. 
Cydopentadicne, bp. 42°— 185 



QHO 
C.H.O, 






Valylene, bp. 50»— 186 
Riylene, bp. 60°— 185 
Isopropylacetylene, bp. 28°— 184 
Isoprene, bp. 36°— 184 
MethylbutadJene, bp. 41°— 184 
Rperylene, bp. 42°— 186 
Cyclopentene, bp. 46° — 186 
Propylacetylene, bp. 48°— 186 
Valefylene, bp, 66°— 185 
Dimethylcyclopropane, bp. 21°-^ 

184 
Isopropylethyleae, bp. 21° — 184 
Methyhthylethvlenes, bp. 31" 

Trimethylethylene, bp, 37°— IM 
Propylethylene, bp. 39° — 184 
Methyl'^ylobutane, bp. 40°— m 
Cyclopentane, bp. 60°— 182 
2^ethylbutane, bp. 31°— 182 
Pentane, bp. 37° — 182 
Croconic ac— 213 
Coumalin, bp. 207°— 131 
Fmfurol, bp. 161°— 20 
Citraconic anhyd., bp. 213°— 78 
Qlutaconic anhyd., mp. 87°— 66 
Pyromeconic ac, mp. 117° — 69 
Kromucic ac, mp. 133°— 45 
Ethyl propiolate,^p. 119°— 121 
FurfuralcoM, bp. 160°- 164 
Lsvulinic anhydrides, bp. 167°, 

208°— 131 
Pentinoie ac, mp. 102°— 43 
Propargyl acetate, bp. 124°— 121 
Glutaric anhyd., mp. 56° — 54 
Tetrinic ac, mp. 189° — 67 
Qtraconic ae, mp. 80° — 41 
Ethylenemalonic ac, mp. 140° — 44 
Glutaconic ac, mp. 132* — 45 
Itaconic ae, mp. 161° d. — 48 
Meaaconic ac, mp. 202° — 60 
Faraconic ac, mp. 57° — 40 
TrimethyleDedicubonic ac, mp^ 

175°— 48 
Acetonedicariwnic ae, mp. 13S* 

d.— 45 
Ethenyltricarbomc ac, mp. 159" 

d.— 47 
Acetyltrimethylene, bp. 114° — 141 
Cyclopentanone, bp. 130°— 141 
EthyGdeneacetone, bp. 122°— 141 
Ethyl propareyl eth., bp. 80°— 161 
Lffivulinic aid!; isr d.- '^ 



Tiglic aid., bp. 116.6' 
Acetylpropionyl, bp, 108° — 216 
Ally! acetate, bp. 1(B.5°— 120 
AUylacetic ae, bp. 188°— 75 
Angelic ac , mp. 46.5°— 53 
Dimethylacryfic ac, mp. 70°— 40 
Ethyl acrylate, bp. 98.5° c— 120" 
o-EthyUcrylic ac, mp. 45°— 39 
Methylbutyrolactone, bp. 204°— 

131 
Methyl crotonate, bp. 120.7°— 121 
Hethyltrimethylene carbonic ac, 

bp. 191°— 74 
Pentenoic acids, bp. 194°, 200°— 74 
Tetramethylenecarbonic ae, bp. 

195°— 75 
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C,HA 
C,H.O. 



C»H,0, 



itaconic anhyd , 
Lvvulinic ac., bp. 239° — 74 
^MethoxyieocMtoDic ac., mp. 128° 

—61 
Acetoxylpro[H mic ac., mp. 166^ — 

DimethylmaloDicac., mp. 192° d. — 

50 
Ethylmalonic ac., mp. Ill"— 43 
Glutaric ac., mp. 97.6° — *2 
a-HydroxyUevulioic ac ., mp. 103" 

—43 
Methyl ethyl oxalate, bp. 174"— 

Methyl raakmate, bp. 1RI°— 122 
iSrrotartaric ac., mp. 112" — 43 
Citramalic acida, mp. 95^, 119°— 

42, 44 
Ethyltartrooic ac., mp. 115" — 44 
Methylm&lic ac., mp. 123° — 44 
»-Oxyglutaric ac., mp. 95" — 42 
Trioxy glutaric acida. mp, 12S°, 

152°, 154°— 45. 47 

"""-!41 
;°— 160 



laovalerianic aid., bp. 92.5° — 19 
Hethylallylcarbinol, bp. 115°— 161 
Methyl iBocrotyl eth., bp. 72°— 185 
Methyl isopropyl ket., bp. 95° — 

141 
Methyl propyl ket., bp. 102°— 141 
1 , 4^xypeDtane, bp. 78°— 161 
Fentamethylene oxide, bp. 81° — 

Ifll 
Trimethylacetic aid., bp. 74.5"— 19 
Valerianic aid., bp. 103*— IB 
Vinylethylearbinol, bp. 114°— 161 
Acetylcarbinolethylether, bp. 12S° 



Butyl formate, bp. 107°— 11 
Ethyl propionate, bp. 98°— 
Hyoracetylacetone, bp. 176' 



—142 
120 



Isopropyl acetate, bp, 91°— 120 
Isovalenanic ac,, bp. 176" c. — 74 
Methyl butyrate, bp. 102.3°— 120 
Methylethylaceticac.bp. 177°— 74 
Methyl irebutymte. bp. 92.3°— 120 
Propyl acetate, bp. 102°— 120 
Trimethylacetic ac, mp. 35°— 39 
n-Valerianic ac., bp. 187°— 74 
Diethyl carbonate, bp. 126°— 121 
Methyl ethoxyacctate, bp. 148" — 

121 
a-Ethoxypropionic ac., bp. 196" — 



Methyloxybutyric ac., mp. 6r— 40 
Oxyvalenanic acids, mp. 31", 85° — 

Pi^l^ycollate, bp. 170°— 122 



161 



-160 



myl ale, bp, 130°— 162 
HethylbutytcarbiDol. bp. 136°— 162 
Methyl butyl eth., bp. 70°— 186 
C,H,,0 Methyliaopropylearbinol, bp. ir2* 
—161 
Ethyl isopropyl eth., bp. 54°— 160 
Hethylpropylcarbinol, op. 118" — 
161 
C,U„0, Trimethyleneglycol ethyl eth., bp. 
160"— 164 
Dihydroxypentanea, bp. 187", 221° 

—164, 165 
Methylene diethyl ether, bp. 89° — 
IS 
CjH„0, Ethyl glyceryl eth., bp. 227°— 165 
C.H,jO, Pentaerythrite, mp. 253°— 156 
C(H„0, Arabite, mp. 102°— 155 

C, GROITP. 

C,H, Benzene, bp. 80"— 189 

Hexadiene, bp. 86°— 186 

C,H, MaUylene, bp. 70°— 185 

Hexadiine, bp. 80"— 185 
1, 2-DihydrobciiBene, bp. 83°— 185 
1, 4-Dihydrobenzene, bp. 85"^185 

CH,, Dimethylbutine, bp. 38°— 181 

DiaUyl, bp. 69°— 185 
Butylacctylenc, bp. 70"— 185 
Methylpentadli^nes, bp. 70° and 

77*— 185 
Me^Jc^ - 

Methylpentine, bp. 72"— 185 
Ethyldivinyl, bp. 73°— 186 
Hexadiene (I, 3), bp. 73"— 185 
Methylpropylacetylene, bp. 83° — 

185 
rHmethylethylethylene, bp. 66°— 

185 
ft-Methylpropylethylene, bp. 68" — 



Methylcyclopentane, bp. 71"— 18 



Hexaoe, bp. 69"— 182 
CJIiOi Macetylenedicarbonic ac, m 

177"— 49 
C,H,0, Benioqmnone, mp. 116"— 206 
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CAO. 



C,HA 

C,H,0. 
C,H,0 
C,H,0, 

C,H,0, 

C.H,0. 



Coumalie ac., mp. 207° d.~^ 
Comanic ac., mp. 260° — 71 
Comenic ac., d. 260°— 71 
Furiuranedicarbonic ac., sbL w. 

m.— 72 
Fbenol, mp. 42*— 91 
UydroauiDooe, mp. 169° — 90 
Methylfurfurol, bp. 187°— 20 
Pyrocatechin, mp. 104° — 91 
Resorcin, mp. H6°— 95 
BetuUn, mp. 268°— 159 
Maltol, mp. 159°— 98 

59 
Oxyhydroquinone, mp. 140.5°— 97 
Phenoglucin, mp. 200.5°— 100 
Pyrc^allol, mp. 133°— 96 
Dimethyl acetylenedicarbonate, bp. 

196°— 123 
Mucouic ac., d. abt 320°— 72 
Aconitic ac., mp. 191° d. — 49 
TVimetbylenelncarbonic acids, mp. 

151°, 184° c, 220°-^7, 49, 51 
»-EthanetetracaTbouic ac., mpv 

170°— 18 
Kmetbylfurfurane, bp. 93°— 189 
Hexinone, bp. 149°— 142 
KhydroreBorein. mp. 105°— 94 
Propylacel.ylenecartionic ac. , mp. 

27^—39 
" np. 134°— 61 

Ethylsuccinyloauccinic ac., mpi 

AIlylmBlonic ac., mp. 103°^3 
Dimetbyl tumarate, mp. 102° — 119 
Dimethyl malcate, bp. 205°— 123 
Ethylfumaric ac., mp. 194°— 67 
Monoetbyl fumaratc, mp. 70°— 56 
Etbylmaleic ac., mp. 100° — 43 
Hexenedioic ac., mp. 195°— 67 
LttctJde, mp. 128°— 60 
Hethylcyclopropanedicarbonic ac., 

mp. 113°— 13 
Methylghitaconic ac., rap. 137° — 46 
Methylitaconic ac., mp. 166°— 48 
Tetramethyleiiedicarljonic acidE, 

mp. lai** 135°, 138°, 157°, 170*^— 

45, 46, 47, 48 
Ethyl oxalylacetate, mp. 96°— 94 
Glucuronic anhyd., mp. 176°— 49 
Tricarballylie ac., mp, 166° — 18 
Citric ac., rop. 153°— 17 
Allylacctone, bp. 128°— 141 
AUyl eth., bp. 94°— 161 
Cyclohexanone, bp. 15.^°— 142 
Meaityl oxide, bp. 129.5°— 141 

- .....u .,_.__f.._ ._ .^7_J9 

. 142°— 
142 
Methyl tetramethylene ket., bp. 



^Caprolactone, bp. 220°— 131 
Dimethylbutenoic ac., mp. 70° — 10 
Ethyl a.crotonBte, bp. 142°— 121 



Ethyl melhacrylate, bp. 117°- .__ 
Hexenoic acids, mp. 33°, bp. 206° 

203°— 52, 75 
Isocaprolactone, bp. 207° — 131 
Methylpent«Qoic acida, mp. 24°; 

bp. 211°, 213°— 52, 76 
Methylvaletolactone, bp. 206°— 

131 
PcDtamethylenecarbonic ac., bp. 

214°— 76 
Pro(Honylpropionic aW., mp. 40° — 

17 
r-Acetylbutyric ac., bp. 275°- 74 
S-Ethoxyctotonic ac., mp. 137°— 62 
Ethyl isoacetoacetate, bp. 128.5° — 

121 
Ethyl metbyUormylacetat«, bp. 

161°— 20 
Glycerine eth., bp. 171°— 164 
Propionic anhyd., bp. 169°— 75 
|9-Propionylpropionic ac., mp. 32° — 

Adipic ac.. mp. 153° c— 63 
IHethyl oxalate, bp. 186°— 74 
Dimelhybucdnic acids, mp, 129°, 

139°, 195°, 209°— 45, 46, 67, 50 
Ethoxylsuccinic ac., mp. 86° — 41 
Ethyleuccinic ac., mp. 98° — 12 
leomannide, mp, 87°— 155 



44 

o-Methylglutaric ac., mp. 77° — 41 
Methyl isoeuccinate, bp. 179°— 122 
3-MethylpeQlanedioic ac., mp, 85* 

—41 
Methyl succinate, bp. 195°— 123 
PropylmalonJc ac,, mp, 96° — 42 
{C,H„0,)i Cellulose— 31 

Dimethylmalic ac., mp. 130° — 45 
Ethoxyauccinic ac,, mp. 78° — 11 
Glycc^n, mp. abt. 240°— 31 
Lactic anhjrd., mp. 256°— 71 
1-Oxyadipic ac., mp, 151° — 17 

toiwliarin mn l(Vl° — I'M 



-129 



SaccHariD, mp. 160 - 

Starch— 31 
C,H|oO, IHmethyl racemate, mp. 85°— 119 

Dimethyl tartrate, mp. 48°— 118 

Monoethyl tartrate, mp. 90° — 12 
C,H„0, Isoaaccharic ac., mp, 185°— 49 

Mucic ac., mp. 206"* d,— 69 

Saccharic ac.^-34 

Talomucic ac.. mp. 158° d. — 17 
C,H„0 Caproic aid., bp. 129°— 19 

Cyclohexanot, bp. 160°— 163 

DimeUwlallylcaitHnol, bp. 119°— 

Ethyl iaocrotyl eth., bp, 93°— 186 
Ethyl iBopropyl ket, bp 114° — 



141 



Ethyl propyl ket., bp. 123°- 
Hexenyl ale , bp. 137°— 1« 
Methyl butvl ket, bp. 127°- 



-141 



Hexenyl ale , bp. 137°- 
Methyl butvl ket, bp. 1 
Methvlcrolylcariiinor, bp. 138°- 
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Methyl isobutyl ket, bp. 116"— 

141 
1, 5-Oxyhexwie, bp, 106°— 161 
Rnacoline, bp. 106°— 141 
CjHuO, Amyl fonnate, bp. 130°— 121 
Butyl acetate, bp. 125°— 121 
Caproic acids, bp. 197°, 206°— 75 
Diacetone ale, bp. 164° — 142 
Diethylaceticac., bp. 1W°— 74 
Dimethylethylacetic ac., bp. 187°— 

75 
Ethyl butyrate, bp. 120°— 121 
Ethvl iBobutyrate, bp. 110°— 120 
Isobutyl acetate, bp. 116°— 121 
laobutylacetic ac., bp. 208°— 75 
Isoamyl formate, bp. 123° — 121 
Methylpropylacetic acids, bp. 

19ir, 193'— 75, 74 
Methyl iso valerianate, bp. 127°— 

121 
Methyl trimethylacetate, bp. 

lOr— 120 
Methyl valerianate, . bp. 127° — 

121 
C,H„0, AUyl glyceryl eth., bp. 240°— 165 
Cyclonexantriol, rop; 184° — 166 



»ihyli 

121 
Ethyl oxyisobutyrate, bp. 150° 

—121 
Ethyl a-oxybutyrate, bp. 165° — 

ih 

MethylpenUnoloic ac., mp. 73° — 40 
(t-Ojtycaproic ac, mp., 61°— 40 
Oxy*ethylace(ic ac., mp, 80° — II 
Paraldehyde, bp. 124°— 19 

CJI„0, Ethyl dioxybutyrate, bp. 227° — 
124 

C,H,iO, Quercite. mp. abt. 230°— 156 
RhamnoBe, (iaodulcite) — 30 

C,H„0, Fructose (Levulose), mp. 94°— 30 
Galactose, mp. 168°— 30 
Glucose, mp. 146°— 30 
Inosite. mp. 225° c— 156 
Mamioae,- 29 



Ethylisopropylcarbinol, bp. 128°— 

Ethyl butyl eth,. bp. 92°— 186 
Ethyl isobutyl eth., bp. 79°— 185 
Ethylpropylcarbinol, bp. 135°— 



laopropyleth.. bp 69°— 160 
Isohexvlcarbinol. bp. 150°- 162 
Methyldiethylcarbinol. bp. 123°- 



Methylisobutylcarbiaol, bp. 130° — 

162 
Methylpropylcarbincarbinol, bp. 

KnacoUne ale , bp- 120°— 162 
Propyl ether, bp. 91°— 161 
AK.tj.1 hn i(ki>— Id 



C,H,,0. 
C,H,,0, 



C.H„0, 

C,H, 
C,H„ 

C,H„ 



C,HO 
C,H.O, 



C,H,0, 
C,H,0, 

C,H,0, 

C,H,0, 
C,H,0 



Glycol diethyleth., bp. IZS"- 162 
Pinacone, mp, 38° — 155 
Triethylene glycol, bp. 290°— 165 
Rhamnite, mp. 121°— 155 
Mannite, mp. 163°, 166°, 168°- 

155, 156 
Dulcite, mp, 188°— 156 
Sorbite, mp. 110°— 156 
Pinacone hydrate, mp, 66° — 166 

C, GROUP. 
Toluene, bp. 111°— 189 
Tropilidene, bp. 114°— 189 
Dihydrotoluene, bp. 107°— 186 



Ethylpentadicne. bp. 97°— 186 
(EnanthyUdene, bp. 102°— 186 
Heptine, bp. 103°— 186 
Ethylpropylacetylene, bp. 105° — 

Toluenetetrahydride, bp. 105°— 

186 
Methylbutylacetylene, bp. 112°— 

Cycloheptene. bp. 114°— 1S6 
Dmiethylpenteno, bp. 77°— 186 
Trimethylbulene. bp. 79°— 185 
Dimethylpentene, bp. 83°- 186 
Dimethylcyclopentane, bp, 94° — 

Ethylpentene, bp. 97°— 186 
HepteneCn, bp. 68»— 156 
Hexahydrotoluene, bp. 101°~1S2 
(>cloheptane, bp 118°— 182 
Dmiethyldiethyuuethane, bp. S6° — 

Methylhexaneo, bp. 90° and 91°— 

Triethyhnethane, bp. 96°— 182 
Heplaue, bp. 98°— 182 
Chelidonic ac., mp. 262°— 71 
Benzaldehyde, bp. 179.6°— 20 
Benzoic ac, mp. 121,2° c— 60 
Furfuracrolein, mp. 51° — 17 
Oxybonzaldehydes, mp, 104°, 

SalicyUc aid., bp. 196.6°— 20 
Toluquinone, mp, 68° — 205 
Furfuracrylic ac., mp. 141°— 62 
m-OxybenwDic ac., mp. 200°— 63 
p-Oxybenzoic ac, mp. 210°— 69 
Salicylic ac., mp. 158° c— 64 
Dioxybenzoic acids, mp. 199°, 

204°, 205°, 232°— 60, 60, 69, 51 
ProtocatechuLc ac,, mp, 199° d. — 



JocarEonic 



Trimethylenetetracarfoonic ai 



, mp. 



lethylen 

It. 97°— 
Anisol, bp. 165°— 189 
Benzyl ale, bp. 205°— 165 
p-Cresol, mp. 36°— 91 
o-Creeol, mp. 30°— 91 
m-Cresol, bp. 203°— 104 
Dibydrobenzaldehyde, bp. 170° d 
—20 
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CAO, 



C,H,0, 
C,H.O, 



C,H„0, 
C,H„0, 



Ouiacol, mp. 31'— 91 
m-OxybeMyl ale, mp. 67*— 93 
Dioxytoluenea, mp. Oi", 103', 124' 

—92. 94, 96 
HomopyTocat«chin, nip. 51° — 92 
Hydnxjuinone mcdhyl eth., mp. 



tiHrfl, 



iBOhomopyrocatechin, mp. 47° — 92 
OrdQ, mp. 107°— 95 
p-Oxybeiuyl ale, mp. !1(P— 95 
Baligenin, mp. 86'— 93 
Ethyl OTJomucate, mp. 34° — 118 
Methytpyrogallol. mp. 120°— 96 
Uvtc «c., mp. 135"— 62 
Dicarboxygtutario ac., mp. 167° 

d.— 48 
Iretol, mp. ISC'- 100 
Cinchoic M., mp. 168° — 68 
Tetrabydrobenzaldehyde, bp. 187° 

—20 
Ethyl tetrinate, mp. 30°— 118 
Diacetylacetone, mp. 40°— 92 
Dimethyl dtraoonate, bp. 210°— 

123 
IKmethyl meaaconate, bp. 206° — 

123 
Dimethyltrime 

acids, mp. 176' 
Ethylitaconic ac, mp. 164°— 66 
Ethyhnesaconic ae., mp. 172°— 65 
Kmethyl itaconate bp. 211°— 123 
Pentamethylenedicarbonic acids, 

mp. 88°, 140°, 159°— 41, 46, 64 
Teraconio ac., mp. 162° d. — 48 
Terebic ac., mp. 174°— 66 
Hydrochflidonic ac., inp. 142°— 62 
Dicarboxylpentanoic ac, mp. 141° 

d.— 16 
KallylcBibinol, bp. 151°— 162 
Methylcyclobexanone, bp. 169° — 

FropiUDylcyclobutane, bp. 155° — 

Suberone, bp. 180°— 142 
Acetyliao valery 1 — 2 1 5 
Allyl butjrrate, bp. 142°— 121 
Myl iaobutyrate, bp. 133°— 121 
Ethyl altylac«tat«, bp. I43°— 121 
Ethyl angelate, bp. 141°— 121 
Ethyl tetrameAylene carbonate, 

bp. 161°— 122 
Ethyl tiglate, bp. 156°— 122 
Elbylvalcrolactoae, bp. 219°— 131 
Heptenoie ac„ bp. 227°— 76 
Hexahydrobenioic ac., mp. """ "" 



Acetyl valerianic ; 

Ethyl lievulinate, bp. :^°— 123 

Ethyl ^-methoxyisocrotomit«, bp. 

178*^-122 
Hesitcnic ac., mp. 74° — 40 
Butylmalonic acids, mp. 76°, 101° 

— 10,43 
Diethyl malonate, bp. 198°— 123 
Diethylmalonic ac, mp. 121°— 44 
Dimethyl dimethylmakinate, bp. 

178°— 122 
B-Dimethylriiitario adds, mp. 

128°, 1«P— 44, 46 



Ethyl acetoxylpropionate, bn. ITS* 

—122 
iBobutylmalooic ac., mp. 107^—43 
' 'i ac, mp. 117*— 



C,H„0 



Methylcarfaoxylpentanoic ab, miL 

103°— 43 
Methyladipic ac., mp. 94° — 42 
Hethylethylsuccinic acids, mp. 101°, 

160° 180° — «, 65, 49 
Uethyl ethyl succinate, bpi 203°— 

123 
Hetfaylpropylmalonic adds, ma 

106°, 121*— 43, 44 
Pimelic aC[ mp. 105° — 43 
PropylBuccmic ac., mp. 91° — 12 
Trimethyleuccimc ac., mp. 152°— 



tKethyl meaoxalate, mp. 57°— 

118 
Quinic ac, mp. 162° c— 48 
DiisopTopylket.bp. 124°— 141 
Dimethylpentanes, bp. 132°, 137'. 

126°— 144, 142, 141 
IKpropyl ket., bp. 144°— 142 
EUiyl laobutyl ket, bp. 136°- 142 
Ethylpentanone, bp. 138'- 142 
Ethyl valeryl eth.,bp. 112°— 186 
Methyl amyl ketoaes, bp. 144*. 

151°— 142 
(Enanthic aid., bp. 155°— 20 
PotycBnanthylic aid., mp. 52°.— 17 
Suberyl ale, bp. 184''— 164 
Amyl acetates, bp. 139° 148'— 121 
Amylacetic ac., bp. 221''— 76 
Ethy] isovalerianate, bp. 134'— 121 
Ethyl methylethylacetate, bp. 134* 



Ethyl valerianate, bp. 144' — 121 
IsoamylacetJc ac., bp. 209° — 75 
MethyldiethylacetJc ac, bp. 207°— 



Methyl isobutylaceUte, bp. 150°— 



rl a-ethoxypTopionate, bp. 155° 

—121 
Ethyl d-oxyiso valerianate, bp. 175* 

—122 
Ethyl d-oxyvalerianate, bp. 190^ 

—122 
2-Methylhexanoloic ac., mp. 64.5' 

^0 
Methyl oxydiethylacetate, bp. 165* 

—122 
Oxycenaathylio ac, mp. abt. 60°— 
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C,H„0, 



FORMULA tNDBX. 



CiH, 



GflketoKcaibonie oc, mp. 145*— 
47 

Uannobeptooic ac., mp^ 175^ d.— 



Dipropylearbinol, bp. 151*— 162 
Ethvl isoamyl eUt, bp. 112*- 

Ethyl iMbutykaibLnol, bp. 147*- 

162 
Heptyl ale., bp. 176*— 163 



HetbyliBOttmylcarbinol, bp, 149* — 

162 
Trimetfaylbutaiiol, bp. 131°— 162 
Triethylcarbinol, bp. 141*— 162 
Trimethyleiie glycoldietbyl etb., 

bp. 140*— 187 
Rbamnohexite, mp. 173*— 166 
Penute, mp. 188''^c., 203° c— 156 

C; GROUP. 

Fhenylacetylene, bp, 142*— 189 
Styrene, bp, 146^—189 
EthylbeoMne, b^l36^ — " 

m-Xylene, b 

(vXjflene, bp. 142*— 189 



c;h.o. 

C,H,0, 
CiHA 



a-Dihydroxylene, bp. 133*— 187 
o-Dihydroxylene, bp. 134''^1S7 
Octone, bp. 134°— 187 
Er-DibydroxyleDe, bp. 135*^187 
Trimettiylcyclopenteite, bp. 108* — 



2-Hetiiylheptadiene, bp. 
Octadiene, bp. 118°— 18 



117*— 186 



EUiylhexadiene, bp. 122°— 186 
Octme(l),bp. ISl'- 186 
Octine(2), bp. 133°— 187 
DiiBobutylene, bp. 102°— 186 
B-DimethyldiethyleUiyleDe, bp. 115* 

—186 
8-IKisopropylethyleDe, bp 117* — 



[cycbpentane, bp. 124* 



thylethyli 



Octane, bp. 125° 
Phthalic anhyd., mp. 128*— 61 
Fhthalid, mp. 73°— 129 
Aldehydobeoxoic acids, mp. 97% 

165*, 286°— 17, 18 
Benzoylformic ac., mp. 65*— 40 
Piperdnal, mp. 37^—17 
Aldehydowlicylic acids, mp 179°, 

234", 243°, 248*— 18 
iBOphtfaalic ac., mp. a.300°— 72 
0-CncyphenylglycoIlic ac., mp 43*— 






C^fi^ 



PhthaEe ac, mp. 184* d.— 87 
Flperooylte ac., mp. 228* — 70 
Terepbthalic ac, abL w. m.— 72 
FunJmalofuc ac, mp. 205° d. — 69 
OxyiBophthalic aci<u, mp. 243% 

28»*c., 305°— 70,72 
Oxvphthalic ac., mp. 181* d. — 49 
ii-RuodicBrbonic ac., mp 276* — 71 
TeUhydroxytereptfaatic ac, mp 

139°— 46 
Acetopbenone, bp. 202*— 142 



205 ' 

Furfuralacetone, mp. 39*— 136 
Methyl benioate, bp. 199°— 123 
Uet^denedibydrobensoic ac., mp. 

Hetboxybenioic aid., mp. 35° — 17 
Oxyacetophenone, mp. 86* — 138 
Oxybenioic aldehydemeUiylether, 

bp. 23ff*— 20 
Oxytoluic aldehydea, mp. 54*, 56*, 

110°, 115°, 172°, 20^—17, 18, 

65, 20 
PheDyl acetate, bp 196*— 123 
Fbenylacetic ac, mp, 76* — 55 
Phloron, mp. 125°— 206 
Toluic adds, mp. 102°, 110°, 176* 



MethyletiiersaltcyLc ac, mp. 98.5* 

—57 
Methylphenolcaiboiiic ac, mp 183* 

Hethylphenohnethanoic ac, mp 

168°— 65 
Oxyphenylacetic acids, mp 129°, 

137*, 148°— 45, 46, 47 
oOJ^metbylbemH>ic ac, mp 120^ 

Oxyxyloquinone, mp. 103* — 206 
Orytoluic acids, mp. 151°, 163*. 

172°, 177", 183°, 206° c„ SMW* 

—63, 65, 66, 49, 69, 50 
Phenoxyacetie ac, mp. 96° — 42 
Piperonyl ale, mp. 51* — 157 
Quinacetopbenone, mp 202°- 209 
Beaacetopneiione, mp. 142°— 97 
VamUine, mp 80°— 17 
Dehydracetic ac, mp, 108.5°— 58 
Dihvdrophtbalic ac, mp 215*— 70 
Galucetophenone (alizarin yeUow 

C), mp. 168°— 99, 213 
Homogentisic ac, mp. 147* — 47 
Isodehydracetic ac, mp 155* — 64 
HethoxyBalicylic ac, mp. 154°— 63 

Orwllinir he. mn 176° d. — 66 



Methyl gallate, mp. 1 



—70 
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FORMULA INDEX. 



c;h.o, 



C,H„0, 






HethyirurTursncarbosacetic ac, 

mp. 204°— 68 
TetrametJiylenetetnkcatbaaic ac., 

mp. 200* d.— 60 
Benavlcttrbinol, bp. 212° — 165 
Creayl meihyl ethers, bp. 171°, 

175°— 190 
p-Ethylphenol, mp. 46°— 92 
Methyl benzyl eth., bp. 157°— 190 
MethylpheDylcarbinol, bp. 203°— 

164 
Phenetol, bp. 172°— 190 
Tolylcarbinols, mp. 34°, 58°, 217°— 

157, 165 
Xylenols, mp. 26°, 49', 66°, 66°, 

74°, 75°— 91, 92, 93 
Anisic ale, mp. 45° — 157 
fl-Omo, mp. 163°— 98 
Diethyl hydroqiundyl e(h., mp. 

56°— 175 
IHmetihyl resorcinyl eth., bp. 214° 

-192 
Dioxyxylol, mp. 120*, 149"— 95, 97 
HomoHaligenin, mp. 105° — 94 
Hydroquinone, ethyl eth., mp. 66° 

—93 
FhthaUc ale, rop. 64°- 155 
Pyrocatechin, mp. 104°— 94 
Saligeom methyl eth., bp. 247°— 

Styrolene ale, bp. 206°— 192 
TolykDe ale, mp. 112°, 46°— 155 
Veratrol, bp. 205°— 192 
o-Xylorcin, mp. 125°— 96 

' ■■ ' [vinir an., mn. ftS°- 



PyiwaUoI ethyl eth., mp. 95°— 94 
VaniUyl ale, mp. 115°— 95 
BiphenyldiolcaTboDic ae, mp. 270° 

Diallyl oxalate, bp. 216°— 124 



TetrahydrophthaUc adds, mp. 

120°, 215^—44, 69 
Diacetylsuccinic ac., mp. d. 160°- 

47 
Dicarboxyl-hexanedioic ae , mp 

189°, 236°— 49, 51 
Diethylacctic anhyd., bp. 230°— 7i 
Diallylacetic a ' ~*~° "" 



Ethyl ethyleiieacetoacetat«, bp. 

196°— 123 
Ethy! diacetoacetftte, bp. 202°— 75 
Diethyl fumarate, bp. 218°— 124 
Diethyl maleate, bp. 225°— 124 
Heiiahydrophthalic acids, mp. 

192°, 215^—67, 69 
Tetpenylic ae, mp. 90°— 12 
TTimetdylpentauedioldiMC ae, mp, 

120°-^4 
Crotonyt eth., bp. 144°- 189 
Diisobutylene aid., bp. 230°— 20 
MethyldiaUylcarbinof, bp. 158°— 163 



Methylheptenone, bp. 173°— 142 



Hethylhexamethylenecaifoonic ae, 

bp. 235°— 76 
n-Butyric anhyd., bp. 182°— 75 
Ethyl dimethylacetoacetate, bp. 

184°— 122 
Ethyl a-proiHonylpropioiiate, bp. 



Ethyl a-propii 



laobutyric anhyd., bp. 1S2° — 75 
Octanonoic ae, mp, 29°— 39 
Kaldane, mp. 130^ — 18 
CgHuO, B-Diethylsuccinic adds, mp. 129°, 

192°— 45, 67 
IKethyl iaoBucdnate, bp, 198° — 133 
IKethyl succinate, bp. 216° — 124 
B-IKmethyladipic ac, mp. 140°, 75° 

-«2, 40 
IKmethylethylsucdnic ac, mp. 

139°— 16 
Dipropyl oxalate, bp. 213°— 124 
laoamylmalonic Be, mp. 93° — 42 
Isobutylsuccinic ae, mp. 107° — 43 
Pentykualonic ac, mp. S2°— 41 
Suberic ac, mp. 140*^2 
TetramethyUucdnic ae, mp. 195° 

d.— 68 
C;HuO, IKethyl diglycollate, bp. 240°— 125 

Diethyl i-malate, bp, 255°— 126 
CiHuO, Methyl tartrate, bp. 280°— 126 
C|H„Oi Methyl, gallate,+3H,0,mp.l92°d 

—119 
C^H,^ Allyl isoamyl eth., bp. 120°— 186 
Diethytallylcarbinol, bp. 157°— 163 
Dimethylhexanone, bp. 151°— 142 
Ethyl amyl ket, bp. 170°— 142 
Methylbutyrone, bp. 180°— 142 
Methylheptenol, bp. I75°— 163 
Methylheptanone, bp. 170°— 142 
Methyl hexyl ket, bp. 172.5°— 142 
Propyl iaobutyl ket, bp. 155°— 142 
C,H,JD, Butyl butyrate, bp. 165°— 122 
CapryUc ac, bp, Sr- 76 
Dipropylacetic ae, bp. 219°— 76 
Ethyl caproate, bp. 167°— 122 
Ethyl isobutylacetate, bp. 161°— 



163°— 121 
Heptyl formate, bp. l?©"- 122 
Hexyl acetate, bp. 169°— 122 
leoamyl propionate, bp. 160° — 122 
lBobutvlbutyTaU,bp. 157°— 122 
Methvlcenanthylate, bp. 173° — 

Ethyl ethoxybutyrate, bp. 16S*— 

Ethyl oxydiethylacetate, bp. 175° 

—122 
d-OxycapryUc ae, mp. 60°— 55 
Triroethylpentaooloic ae, mp. 92° 

—42 
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FORMULA INDEX. 



Cfi„ 



Butyl etbersibp. 141", 120»— 187. 

Dietbyliaopropjrlcubiiiol, bp. ISO" 

— 163 
Dietfavlpropylearbinol, bp. lOOP — 

Ethyl hexyleth.. bp. 135°— 187 
Isobutyl eth., bp. 122°— 186 
MetbylhexylcatbiDol, bp 179° — 163 
Methyl heptyl eth., bp. 1S(P— 187 
Methyldipropylcarbinol, bp. 161° — 

163 
Octyl ale., bp. 195°— 163 
Diisoprop^lglyct^ mp. 51° — 155 
I>iiiiethylpiiiftoone, mp.4B° — 156 
Etbylidene difmtpyl eth., bp. 147° 

—20 

C, GRODP. 

Indene, bp. 160"- 191 
PhenylaUylene. bp 185°— 191 
Benzylettiyleo ' " "" ' 



Hydrindene, bp. 176°— 190 
Cumene. bp. 153°— lf9 
PropylbenEene. bp. 15'i°— 1^9 
Metbylelhylbenzeoes, bp. 158°, 162° 



cKo, 



tbylelh) 
-ih9. 11 



v-Trimethylbeiu 
Nonone. bp. 156°— 1S7 
Cftmpholene, bp. 135°— 1S7 
Tmnethylcyclohexene, bp. 138° — 

187 
Dimethylheptadiene, bp. 142°— 187 
Nonylene, bp. 139°— 1H7 
Methvloctene, bp. 141°— 187 
Propylhexamethylene, bp. 148° — 

Hethylethylcyclohexane, bp 151° 

—187 
tHmethylcycloheptane, bp. 153° — 

187 
HexahydTopeeudocumene, bp. 135° 

— 1S3 
Heaitylenehexahydride, bp. 136° — 

1H3 
HexahydnKMunene, bp. 148°— 1S3 
^Nonane, bp. 130°— 183 
a-Nonane, bp. 136°— 183 
NoDane, bp. 148°— 183 
Trimellitic anhyd. mp. !57°— «4 
Truxone, mp. 2S9°— 140 
Coumarin, mp. 67°— 129 
Diketohydrindcn, mp. 130°— 96 
Phenylpropiolic ac, mp 136°— 62 
Cumanlic ac., mp. 192°— 67 
Daphnetin, mp. 254°— 210 
Aide hy doxy isophthalic adds, mp. 

237*. 260°— 18 
HemimelUtic ac., mp. 185° d.— 67 
TrimelUtic ac., mp. 216° d.— 50 
Trimesic ac., mp.345°,347°— 72,51 
Cimiamic aid., bp 130° (20 mm.J— 

21 
Hydrindones, mp. 40°, 61° — 136, 

137 
Vinyl phenyl ket., mp. 42°— 136 



C3A 
C.H..0 



Aeetylbenzoyl, bp. 217°— 215 
Allocinnamic ac., mp. 6S°— 55 
Atropic ac.. mp. 106^-58 
Onnamic ac., mp. 133°— 61 
Homococaic ac, mp. 150^ — S3 
laocinnamic ac-, mp. 57° — 54 
Hdilotic anhyd., mp. 25°, bp. 272° 

—129, 132 
Acetoi4ieiioQecaibonic ac., mp US' 

p-Acetylbensoic ac., mp. 200^-68 
Acetytealicylic aid., mp. 37°— 17 
fienioylacetjc ac., mp. 103°— 58 
Cumanc adds, mp. 191°, 206°, 20S° 

—67,69 
Hydn>cmnariliesc.,mp. 116°-'43 
I^enylpvTuvic ac., mp. 154° — 63 
p-Tofuylcarbonic ac., mp. 96°— 57 
Acetoxybemoic adds, mp. 127°, 

ISS^— 60, 67 
CaSeic ac., mp. 195°— 209 
Homophthalic ac.. mp, 175°— 66 
Homoterephthalic ac, mp. 237°— 70 
HethyliBOphthalic ac., mp. 325°— 



Hethoxylphenylglyoxylic ac, mp. 

89°— 41 
Monomelhylphthalate, mp. 82.5° — 

56 
Phenylmalonic ac, mp. 152° — 47 
Salicylic ac. aceUle. mp. 11)>°— 59 
Imbellic ac, d. 260°— 71 
»-Uritic ac, mp. 28r— 72 
AldehydovaniUic acid, mp. 221° — 

18 

m-Oxyuvitic ac. mp. 290°— 72 

BAnol. mp. 93°— 94 
niiamyl ale. bp, 254°— 165 
Hydrocmnamic aid., bp. 208° — 20 
o-Hydroxindeiie, mp. 54°^ — 157 
Metiivl benzyl ket.. nip. 27°— 136 
p-Methyl tolyl ketones, bp. 222°, 

224°— 143 . 
Propiophenone, bp. 21S° — 143 
Benzyl acetat«. bp. 206°— 123 
jhCresvl acetate, bp, 214°— 124 
Dunethylbenzoic acids, mp. 98°, 

126°. 132°. 144°, 163°, 166°— 57. 

60,61,62,65 
Ethylbenzoic acids, mp. 47°, 68°. 

112°— 53. 65,59 
Ethvl benzoate, bp. 212°— 123 
Hvorodmiamic ac. mp. 48.7° — 

'54 
Methyl phenylacetate, bp. 220°— 



m-Oxytenzoic aldehyde elhylether, 

bp. 245°— 21 
Tolylacetic acids, mp 61°, 88°, 91° 

—54, 56. 57 
Acetovanillon. mp. 115° — 9 
Alorcinic ac, mp, 97° — 57 
Atrolactic add. mp. 90° — 42 
Dimethylphenolcarbonic ac, mp. 

199°, 223°— 68, 70 
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C^H,„0. 



Ethoxybensoie «., mp. 137°, )96'* 

—62,67 
Ethyletber aalicjlie nc, mp. W — 

62 
Ethyl oxybenzofttes, mp. 116°, 72° 

—95, 119 
Hydrocumaric acida, mp. 82°, 111°, 

128°— 41, 43, 61 
Iluorenec&rfoonic oc., mp. 176°-~66 
Methyl anisat«, mp. 4S° 



84", 



Methylmaudelic Rcids 

145°— 41, 62 
Hethyl methylethenalicylate, bp. 

MethoxyphenyUcetic ac., mp. 72° — 

Methyl oxyphenylacetate, bp. 310° 

—127 
Orcacetophenone, mp. 146° — 97 
Oxymeeitylenic ac.. mp. 179°— 66 
PaOnol, mp. 50°— 92 
Fhenyllactic acids, mp. 93°, 97°— 42 
Phenoxypropionic ac., mp. 112° — 

59 
Fhloretic ac., mp. 129° — 46 
Tropic acids, mp. 117°, 123° and 

127°— 44, 60 



Hydrocafieic ac, mp. 139° — 46 
Methyl vaoiiUte, mp. 62°— 119 
Phenylglyceric ac., mp. 143° — 46 
Veratric ac., mp. 18r—m 
Cyclopentane-tetracarboiiic ac., mp. 

18T* d.— 49 
o-Cre«yl ethyl ethers, bp. 180°, 189° 

—191 
Dimethyl orcinyl eth., bp. 244° — 

193 
Ethyl benzyl eth., bp. 185°— 191 

fiIsop^opylphenoI, mp. 61° — 92 
ethylbenzylcarbinol, bp. 215^— 



165 



MeaiWl, mp. 68°— 93 
Phenylpropyl ale, bp. 235° 
m-Propylphenol, mp. 26° — 91 
Pseudocumenol, mp. 71°— 93 
Trimethylphenols, mp. 81°, 95° — 

93, 94 
Methylphenylethyleneglycol, mp. 

62*— 155 
Tiimethylbencoicald.,mp. 105°— 17 
Trimethylphendiole, mp. 149°, 

169°, 156°— 97, 99, 98 
Iridol, mp. 67°— 92 
Pbloroglucin trimethyt eth., mp. 62° 

-175 






cja„o 



C,H.,0, 
C.H„0 






Trimethvl aconitate, bp. 270°— 126 
Camphenylon, mp. 36° — 136 
Diallylacetone^bp. '■"° ' '" 



CH„0, 

cyiiA 



Phoro 



-136 



Campholitio ac., mp 133°, bp. 241° 

—61,76 
Etboxytetrabydrobeiuoic ac., mp. 

73°— 66 
Ethyl trimethyleaeacetoacetate, 

bp. 226°— 124 
Pinonic ac., mp. 128° — 61 
Diethyl citracomite, bp. 231°— 125 
Diethyl etbylenemalonate, bp. 213° 

—124 



76 
Diethy . , . 
Camphoronic acids, mp. abt. 1S0°, 

166°— 17, 48 
Trimethyl citrate, mp. 79° — 119 
EthyldiaUylcarbinol, bp. 175°— 163 
laobutyl angelate, bp. 177°— 122 
IMethylacetylacetone, bp. 203° — 

123 
(LH.gO, Ethyl a-butyiylpropionat«, bp. 

aiS°— 123 
Ethyl meaitonale, bp. 210°— 123 
EthyimethylethylaMtoacetate, bp. 

(yi„0, Azelaic ac., mp. 106°— 58 

Diethyl dimethylmalomLte, bp. 

196*— 123 
IKethyl etiiyhnalonate, bp. 207°— 

123 

Diethyl glutarate. bp. 237°— 125 

Dipropyl malonate, T)p. 228°— 126 

Dimetltylheptancne. bp. 181°— 142 

Dipropylacetone, bp. 173° — 142 

ElliylT»exylket.,bp. 190°— 142 

Ethyl isoamylaceUte, bp. 177°— 

Heptyl acetate, bp. 190°— 123 
Isoamyl butyrate, bp. 179° — 122 
laoamyl isobutyrate, bp. 169°— 122 
Methyl caprylate, bp. 193°— 123 
Octylformate, bp. 19S°— 123 
Pela^ooic ac.. bp. 253°— 76 
Dibutyl carbooale, bp. 208°- 123 
Diisobuty] carbonate, bp. 190° — 



Paraprapiomc aid., bn. 169°— 20 
Ethyldipro)^lcaifoukol, bp. 179°- 



Nonyl ale, ,, — 

PropWidenecUpropyl ether, bp. 166^ 

Ethyl orthocarbaiiat«, bp. 168° — 

C„ OROnP. 
Naphthalene, mp. 80°— 176 
Phenylcrotonylene, bp. 187°— 191 
Ethylpheuylacetylene, bp. 202°— 

192 
j-Methylindene, bp. 205°— 192 
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C„H,0, 
C,oH,0 



NsphthsleDedihydride, bp. 212°- 



le, bp. 181"— 191 
p-Tolylpfopylene bp. 199°— 192 
Naphthaleuetetrahydride, bp. 205° 

—192 
Phenylbutylene, bp. 177°- 
ButylbeDZeDes, bp. 168°, 

180°— 168, 190, Ifll 
Cymcne, bp. 175°— 190 
m-Methyluiopropylbeiuene, bp.ns" 

DiethylbenzeDe8,bp. 181°, 182°,and 

185*— 191 
Dimethylethylbenzenea, bp. 1£3°, 






Decone, bp. 1 
Rnene, bp. 156°— 189 
PheUandrene. bp. 171°— 190 
LimoneDee, bp. 176°, 181°— 190, 

191 
Sylvestrene, bp. 176"— 191 
l^rpineae, bp. I80°— 191 
Terpinolene.bp. 1840— 101 
Naphttialeneoctabydride, bp. 187° 



-191 



-187 



i, bp. 168°— 187 
JTopyinepiaaiene, bp. 158° — 187 
Menthene, bp. 167°— 187 
Naphthalenedecahydride, bp. 176°, 

177°— 187, 183 
Diamylene. bp. 155°— 187 
Dekanaphthene, bp. 161°— 183 
a-Terpenetetrahyt&ide, bp. 161° — 

183 
fl-Terpenetetrahydride, bp. 164°— 

183 
Terpane, bp. 170°— 183 
Decane, bp. 173° c— 183 
Dimelhyloctane, bp. 160°— 183 
a-Napbtboquinone, mp. 125°— 207 
fl-Naphthoquinone, d. 117°— 206 
Ji^on,mp. 152°— 208 

' ixynaphthoquinone, mp. 276° 



—211 



-208 



Furil, mp. V 

NaphthaBarin— 

Benzenetetracarbonic adds, 

237°, 238° 264°— 51 
CT-Naphthol, mp. 94° — 94 
^-Naphthol, mp. 122°- 



iphthoquinones, mp. 60°, 



Aldehydociiinainic ac., mp. 247°— 



Benzoylacrylic ac., mp. 99° — 57 
il-HyarojuglcHi, mp, 96°— 96 
Methylcumarilicacmp. 188°— 67 
Trioxynaphthalene, mp. I20°— 05 

C„HgO, Ajvemonin, mp. 156°— 08 

Benialmalonic nc, mp. 195°— 68 
Furoin, mp. 135° — 96 

C„H„0 Bennalacetone, mp. 41°— 136 

Benzoyltrimethylene, bp. 240° — 

144 
HetbylhydriDdones, mp. 59°, 63°, 
95"* bp. 246°— 137, 138, 144 

C„H.O, Allyl beoiioate, bp. 230°— 125 
Bentoy\hcttoae, mp. 60°— 92 
BenztJpropionic acids, mp. 74°, 82°, 

86°— 56, 56 
ButenyloDfAenol, mp. 139°— 07 
HydrindOD carbonic ac., mp. 130° — 

61 
iBopropenylbeiumc ac., mp. 257° — 

Isoaafrol, bp. 247°— 193 
MeOiylatn^ic ac, mp. 135°— 61 
Hethvlciummic adds, mp. 115°, 

166° 197°— 59, 65, 68 
Uetbyl cinnamate, mp. 36° — 118 
Phenylcrotonic ac., mp, 65° — 55 
PbenyJdiacetyl, bp. 175°— 215 
Piopenylbenzoic ac., mp. 160°— 64 
Safrol, bp. 233°— 193 
C^HnO, ^-BenzoylpropioDic at, mp. 116° — 



Hethyl m-coumarate, mp. 85° — 

Methoxydniuunio acids, mp. ) 

115°, 171°— 56, 59,65 



Dimethyl terephthalat«,mp. 140° — 

119 
nmethylterephtholic ac., mp. 20G° 

—69 
Dimethyl phthalate, bp. 282°— 120 
Mmethylphthalic ac, nip. 96°— 57 
Ferulic ac., mp. 16S° — 65 
HydrocinnamocarbcDic adds, mp. 

16.5°, 277°— 65, 71 
Isoferulic ac.. mp. 280°— 70 
Meconin, mp. 102°— 58 
PhenylHuccmic ac., mp. 167°— 65 
IMmethyl oxyphthalaets, mp. 96°, 

I02°— 119 
Opianic ac., mp. 150°— 63 
VeratrinkeUmicac., mp. 138° — 46 
Hemipinic acids, mp. 180°, 161°— 

66,64 
AneUiol, mp. 22°— 174 
Benzylacelone, bp. 235° — 144 
AniBcnn, mp. 142*- 179 
Cuminic aid , bp. 236°— 20 
Ethyl benzyl ket, bp. 224°— 143 
Ethyl p-tolyi ket., bp. 238°— 144 
Isopropyl phenyl ket., bp. 217°^ 

143 
Hetanetbol, mp, 132°— 179 
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Methyl 5cylyl ketones, bp. 224", 246" 

—143, 144 
Pbotoanethol, mp. 207° — 180 
Propyl phenyl ket, bp. 221°— 143 
i>To[ylacetODe, bp, 232°— 144 
Trimethylbenioic aldehydes, mp. 

52", bp. 237°— 17, 20 
Bensylpropionic «., mp. 47° — 53 
Cuminic ac., mp. 116°---59 
Diroethylphenetbanoic ac., rop. 

102°^ 
Etyblphenylacetate, bp. 220°— 125 
EthylplieDylacetic ac, mp. 42°— 53 

- ■ ■ ■ - ■ 227°— 124 

,, mp. 37° 

Methyl hvdrocmiuuiiat«, bp. 238° 

—125 ' 
Hetbyl phenylpropionate, bp. 221° 

—124 
Prphnitylic ac.^ mp. 167.5° — 48 
p-PrapionylawBol, mp. 27° — 136 
PropylbenBoic acids, mp. 61°, 58°, 

lS0°— 54, f" 



Thymoqmnone, mp. 45° — 205 
Tolylpropionic ac, mp. 102°, 125' 



TrimethylbenKnc adds, mp. 127°, 
149°, 152°, 215°— 60, 63, M 
C„HuO, Coniferyl ale, mp. 73°— 03 

IHroethyldiacetyUunuie, mp. 63° 

Ethyl mandelate, mp. 34"'— 118 
Ethyl anigaie, bp. 260°— 126 
Ethyl methyletber eaiicylate, bp. 

235°— 126 
Hethyl ethylether salicylate, bp. 

245°— 125 
Hethvlethermelilotic ac, mp. 02° — 

57' 
Hethoethylphenotcai4>onic acids, 

mp. 71'*, 94°, 142°— 55, 57, 62 
Methylphenyllactjc acid, mp. 95° — 

42 
Oxyisopropylbencoic ac., mp. 155° 

—64 
Phenyloxybutyric ac, mp. 75°— 55 
Trimcthylphenolmethanoic acids, 

BbL 148^, 181°— 63, 66 
Ci,H^4 Cantharic ac, mp. 278° c— 71 
Canthoridin, mp. 218°— 129 
Ethyl vanillate, mp. 44°— 118 
Me^yl veratrate, mp. 60° — 118 
Cn,H„0, Ethyl IsocarbopyTotiitanite, np. 

110°— 59 
Monoethyl caibopyrotiitarate, mp. 

83°— 56 
Cu,HuO( Dimethvl sucdnyloouccinate, mp. 

162°^7 
C|oH,^, Hexamethvlenetetracarbonic ac, 

rap. 219' d.— 58 
C|oH,/) len.-Butv)phenol, mp. 99°— 94 
p-Cuminic ale, bp. 247°— 165 
Eucarvol,bp. 212°— 143 
Teiramethylphenol, mp. 86°, 117°, 



Oxythymol, mp. 139°— 97 
Camphoric aobyd., mp. 220°'-70 
Pyrogalloldiethylether, mp. 79°— 



Dially) succinate, bp. 240°— 126 
C,^,.0. Pinoylformic ac, mp. 79°— 56 
C,[,H„0, Camphenic ac., mp. 199°— 50 
C,^„Oj Tetramethyl s-ethauetetracaibo- 

naU, mp, 138°— 119 
C,^„0 Anthemol, bp. 214°— 163 

Camphor, mp. 176°— 130 

Citrd, bp. 2fe°— 20 

Dihydrocarvone, bp. 221° — 143 

Fenchone, bp. 192^—142 

Pinol, bp. lfe°— 191 

Pulegooe, bp. 221°— 143 

Thujone, bp. 203°— 143 
C,iH,,0, Campholemc acids, mp. 63°, bp. 
266°— 54, 78 

Ethyl diaUylacetat«, bp. 195°— 123 

Trimethyl ' "^ " ' 



Bthylcydohmceuecarbonii 
. 106<-68 



unetbylpheii 
__S°— 93, 95 
Thymol, mp, 40,6°— 92 






Hnonic acids, mp. 98°, 103° — 57, 
5S 
Ci^„0, Diethyl ailylmalonato, bp. 222°- 
124 
IKisopropyl fumarate, bp. 225°-^ 

C,sHiA Camphoric acids, mp. 181° c, 208* 
—66,69 
laocamphoric ac, mp. 171°, 191° — 
65, 6§ 

C,.H„0, Cineolic ac. mp. 196° d —68 

C,J1,,0, Triethylmetbanetricarbonate, mn, 
29°— 52 

C,,H„0 BoineolB, mp. 203°, 210°— 169 
CoriaDdrol, bp. 196°— 163 
Citronellal, bp. 207°— 20 
Diisovaleriamc aid., bp. 190° — 20 
Eucalyptol, bp. 176°— 190 
Geramol, bp. 229°— 163 
Isobomeol, mp. 216° — 159 
LimUol, bp. 192°— 163 
Menthonas bp. 206°, 207°— 143 
TeriMneo], bp. 218° — 166 

C,^„0, Camphene glycol, mp. 192°— 169 
Campholic ac, mp. 105° — '68 
Citronellic ac, bp. 257°- 76 
Isoamyl tigUte, bp. 204*— 123 
Pinolhydrate, mp, 150°— 166 

C,gH„0| Dimethyloctauonoio ac, bp. 292^ 
—76 



Ethyl iflobutylacetoacetate, bp. 

217°— 124 
Ethyl methyl propylacetoacetate, 

bp. 214°— IM 
Valerianic anhvd., bp. 215° — 76. 

131 
Kbutyl oxalate, bp. 243°— 126 
Diethyl adi^te, bp. 246°— 125 
Diethyl s-dimethylsuccinatea, bp. 

221°, 232°— 12< 125 
Diethyl ethylsuccioate, bp. 226°— 
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Diethvl methylethylmalonate, bp. 

20r— 123 
Dietln^l propylmalonates, bp. 221°, 

Diiaobutyl oxalate, bp. 229" — 126 
Dipropyl succmates, bp. 249°, 247° 

—126, 125 
Sebacic ac, mp. 133°— 61 
C,gH„0, Diiaopropyl tartrate, bp. 276°— 126 
C,il,,0, Diethyl mucate, mp. 15H= d.— 119 
C,^„0 Diamylene oxide, bp. 175°— 190 
Ifiocapric aid., 169.6°— 20 
Isopropyl hexyl ket. , bp. 205° — 143 
Menthol, mp. 42°— 157 
Methybctonone, bp. 197°— 142 
Propyl hexyl ket., bp. 206°— 143 
C,bH„0, n-Amyl valerianate, bp. 204°— 123 
Capric ac., mp. 31°— 52 
Ethyl caprylate, bp. 207°— 123 
Ethyl dipropylacetate, bp. 183° — 






Methyl octyf ket., bp. 211°— 143 
Decyl alc.bp. ""'"' ""* 



, „ bp. 189= 

Isoamyl eth.. bp. I73°— IS 
Propylhexylcarbinol, bp. 210°— 163 
C.gH_0, s-Dimethyl dipropyl glycol, bp. 222° 
—165 
B-Tetramethylpinacone, mp. 27° — 
157 

C„ GROUP. 
C„H„ Methylnaphthalenea, bp. 241°, 242°, 

mp. 32^—193 
C,,H„ Amenylbenzene, bp. 173°- 190 

C„H,. Tolylbutylene, bp. 195°— 192 

C,,H,, Amylbeozene, bp. 201°— 192 

Butyltoluenea, bp. 177°, 187°— 191 
Diethylphenylmethane, bp. 178° — 

191 
Kethyltoluene, bp. 199°~192 
DimethylethylpheDylmethaue, bp. 

190°— 191 
»-DimethylprapylbeuzeDe, bp. 20S° 

—192 
Ethyliaopropylbenzene, bp. 191° — 

192 
laoamylbeniene, bp. 193°— 192 
laopropykylene, bp. 194° — 192 
Propy&ylenes, bp. 206°, 208°, 209° 

—192 
Pentamethylbenzene, bp. 53° — 175 
C„H_ Undecine, bp. 212°— 188 
C„Ha Undekanaphthene, bp. 190°— 183 

Undecylene, bp. 195^—188 
C„H„ Undecane, bp. 194°— 183 

0„H„0 Naphthoic aid., mp. 6l°— 17 
C„H,0, Iso-naphthoic ac., mp. 184° c. — 66 

o-Naphthoic ac., mp. 160°— 64 
C.,H,0. Naphtholcarbooic acids, mp. 169°, 
185°— 48, 67 
2-Oxy naphthoic acids, mp. 156°, 
216°, 210°, 236°— 64, 69, 70 



193 



Uethylphenylfuriuraue, mp. 41° — 

Naphthylmethyl alcohols, mp. 60°, 

80°— 157. IM 
Nerolin, mp. 72°— 176 
C,,H,gO, Dihydronaphthoic acids, mp. 91°, 

106°, 126°, 161°— 57, 68, 60, 64 
Hethylindenecaiboiiic ac., mp. 200° 

C,|H,„0, Acetcomaric ac., mp. 146°— 63 
C„HuO AllyIacetophBnone,ljp. 238°— 144 

Benzoylcyciobutane.bp. 259° — 144 
C„H,^, Cimiamenylpropionic ac., mp. 31 — 
52 
Ethyl dmiamate, bp. 27I°— 126 
Mei^lbydiinencarbanic ac, mp. 

PheDylangelic ac., mp. 104° — 68 
PbenylpentcDoic ac, mp. 104° — 

68 
Tetrahydronaphthoic acids, mp. 85 

94°— 56, 67 
CiiHuOt o-Ethoxydimamic acids, mp. 103°, 

135°— 68, 61 
Etbylbenzoylacetic ac, mp. 113°, 

114°— 59, 43 
Ethyl p-toluylcarbonate, mp. 263° 

—119 
Metbyl ^-benzoylpropionate, bp. 

290°— 127 
Pbeiiyllievuliiiicac.,mp. 55° — 40 
Toluvlproiriomcac.,abt. 120° — 60 
C,,Hi,0, Acetylphenyllactic ac, mp. 100°— 

68 
a-Hydnipiperic ac, mp. 75° — 55 
C„H„Oj Sinapicac, mp. 1*9°— 209 
C„H|,0 p-Acetylcumene, bp. 264°— 144 
Acetylmeaitylene, bp. 235°— 144 
p-Acetylpropylbentene, bp. 260° — 

144 
Butyl phenyl ket.— 144 
Ethyl xylyl ketones, bp. 237°, 238° 



laopropyl tclyl ket., bp. 235°— 144 
Methylbenzylaeetone, bp. 238° — 

144 
Butyl benioate, bp. 247°— 126 
Ethylbenzylacetic ac, bp. 272° — 76 
Ethyl 1 ,3-dimethyiben«>ate, bp. 

241°— 126 
Ethyl hydttjcinnamate, bp. 248°— 

Ethyl o'-phenylpropionate, bp. 230° 

—126 
Ethvl m-tolylacetate, bp. 237°— 

l26 
Jsobutylbenzoic acids, mp. 127°, 

164°— 60, 65 
Isobutyl benioate. bp, 237°— 125 
Methtrthylphenethanoic ac, mp^ 

52°— 54 
Methyl ethylphenylacetate, bp.228° 

—125 
Methyl methylhydrocimiamate, bp. 



thylm 

a2»— 1 
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CuH„0 
C„H„0, 



CuH„ 
C„H., 



Methyl propylbenzoic ac, mp. 76° 

Methyl pseudocumyl ket., bp. 246° 

—144 
Pbenyh-alerianie ac., mp. 5S° — 54 
Tetratnethylbenzoic acids mp. 165° 

179°— 65, 66 
Tolylisobutvric ac., mp. 91° — 67 
p-PYopionylpbenetol, mp, 30° — 136 
o-Ethyletnermelilotic ac., mp. S0° 

—56 
Etbyl m-«tboxybenzoate, bp. 263° 

—126 
Ethyl ethyletheraalicylate, bp. 2S1° 

-126 
Ethyl o-hydrocoumarat*. mp. 34° 

—118 
FheuyloTcy valerianic ac, mp. 131° 

o-Thymoticae., mp. 123°— 60 
Ethyl veratrate, mp. 43°— 118 

C' jamylphenol, mp. 92° — 94 
myl phenyl eth., bp. 217°— 192 
Methyl tliymyl eth., bp. 216°— 192 
Camphocarbonic ac., mp. 128°— 61 
Pentamethylphloroglucm, mp. 114° 

—95 
Undecolic ac., mp. 69.5° — 54 
Kethyl pentamethylene dicaibon- 

ate.bp.251°— 126 
Monomethyl camphorate, mp. 86° 

—66 
Phoronie ac, mp. 184°— 67 
Triethyl etheuyltricarbonate, bp. 

278<-126 
Undecyleoic ac., mp. 24°— 62 
Dibutyl malonate, bp. 251°— 126 
Diethyl iaobutyhiialonate, bp. 226° 

—124 
Diethyl isopropyl succinate, bp 

238*"- 126 
Diethyl diethylmalonate, bp. 223° 

—124 
Diethyl methylpropylmalonate. bp. 

222*— 124 
HeptyUuccuiic ac, mp. 90° — 11 
Diethyl butylmalonate, bp. 233° — 

125 
Diethyl methylisopropylmalonate, 

bp.221°— 124 



Caprone, bp. 226°- 
Diiaoamyl ket. bp. 



Undecylic ac, mp. 28° — 52 
Diisoamyl carbonate, bp. 229°— 
Dioxyundecylic ac, mp. 86°^! 

C„ GROUP. 

^Naphthylacctylene, mp. 36°- 
Acenaphthylenc, mp. 92°~177 
Diphenvl, mp. 70°— 176 
Acenapathene, mp. 95° — 177 
^-Ethyhiaphthalcne, bp. 251°- 
u-Ethylnaphlhalene, bp. 258°- 






C„H„0, 



Dimethylnaphthalene, bp. 263'— 

193 
allylisopropylbenzene, bp. 229°— 

192 

EDipropylbenaene, bp. 220°— 192 
Ihylbutvlbeniene, bp. 202°- 102 
Hexametnylbenzene, mp. 164° — 

179 
Isohexylhenzene, bp. 214° — 192 
p-Propyliaopropylbenzene, bp. 212° 

p-lBoamyltoluene, bp. 213°— 192 
B-Triethylbenzeue, bp. 216°— 192 
Dodecon, bp. 197'*— 188 
Triiwbulylene, bp. 178°— 187 
Dodekanaphthene, bp. 197°— 183 
Duodecylene, bp. 214°— 188 
Dodecane, bp. 214°— 183 
Acenaphenequinone, mp. 261" — 

210 
Molhtic ac, mp. 287°— 61 
Acenaphthenone, mp. 121° C— 139 
Biphenylene oxide, mp. 86° — 177 
Benifuril, mp. 41°- 205 
Naphthoyiformic ac, mp. 113° — 43 
Naphthalic ac, mp. 270*— 71 
Napbthalenedicarbonic adds, mp. 

d. 300°, 175°— 72, 68 
Paracotoin, mp. 162°— 208 
«ethyl^-naph'' " 

296°— 137, 1 
Phenyl eth., mp. 28° — 174 
Acetylnapthol, mp. 173° — 99 
a-Biphenol, mp. 161°— 98 
Methyl oxynaphthyl ket., mp. I' 

—206 
a-Naphthylacetic ac, mp. 131 

61 
Methyl ^-naphthoate, mp. 77°— 
MethylphenylfUTsnecarbonic i 

mp.l80°— 66 



Dimethykiaphthol, mp. 135°— 96 
Ethyl oaphthyl ethers, mp. 37°, 

281°— 175, 194 
Methyl clnnamenylvinyl ket., mp. 

68<-137 
Benz^tevulinic ac, mp. 126° — 60 
Benzoyltetramethyieaecarbonic ac , 

mp. 142°— 62 
IHacetylbenzoyl methane, mp. SS' 



-91 
Ethyl (9 



aethylcoumarilate mp. 



Ethyl bensoylpyruvate, mp. 43° — 

91 
Benzyllsvulinic ac. mp. 98° — 57 
A(riof.mp.30°— 174 
Diethyl isophthalato, bp. 285°— 



C„H„0, Diethyl oxyiaaphthalate, mp. 62° 
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Diethyl hydroquinonedicarbonate, 

mp. 133*— 96 
Dimethyl hemipinate, mp. 61.5° — 

119 
DiethylacetopheDone, bp, 231° — 



ipropyl 

-1« 

Methyl o-eymyl ket., bp. 253°— 144 
Methyl durvl ket., mp. 73°, 254°, 

259°— 137, 144 
Propyl xylyl ket., bp. 249°, 251°, 

244°— 144 
Ethyl cuminate, bp. 240°— 125 
laoamyl benzoate, bp. 261° — 126 
p-Jsoamylberizoic ac., mp. 153° — 



C„H,.0, 

CuH„0 
CuH„0, 



Aaarone, mp. 67°— 176 



Ethyl thymyl eth., bp. 227°— 192 

Xylitone, bp. 251°— 144 

Ethvi diallylacetoacetate, bp. 240° 

—125 
Phloroglucin triethyl eth,, mp. 43° 
-175 



C,JI, O. 
Ci=H„0, 

C,,H»0, 



Dimethyl camphorate, bp, 265°- 

126 
Triethyl tricarballylate, bp. 300°— 

127 
Triethyl citrate, bp. 294°— 127 
, (?) Destrin, —29 
Inulin— 31 

Dialivl eth., bp. 180°— 187 
Hexenyl eth., bp. 117°— 186 
Methvl UDdecylenate, pb. 248°— 



-125 



i, bp. 241° 



bp. 265°- 



Diethyl auberate, bi 
Diiaoamyl oxalate, k 
Diiaobutyl succinate, , 
Dimethyl sebacate, mp. 
Diisobutyl tartrate, mp. 63 — 119 
Lactose — 29 
Maltose— 29 

Saccharose, abt. 160° d— 29 
Laurie aid., mp. 44° — 17 
Diisoamylacetic ac, mp. 46° — 53 
Ethyl caprate, bp. 244°— 125 
Laurie ac mp. 43.6°— 53 
Diisoamylosalic ac., mp. 122°— 60 
Paraisobutyric aldehyde, mp. 5G°- 



C,^„ Sequoiene, mp. 105°— 178 
Fluorene, mp. 112°— 178 
;'-Hethylenebiphenyl, mp, 116^ — 
178 

C,^„ Phenyltolyl, bp. 259°— 193 

Diphenylmethane, bp. 261° — 193 
p-PhenyltoIyl, bp, 265°— 193 
m-Phenyllolyl. bp. 275°— 193 
Diphenylmethane, mp. 26° — 174 

CiJIh B-Propylnaphthafene, bp. 265°— 

193 

C,^„ Heptylbeoiene, bp. 233°— 193 

C„H„ Tridekanaphthene, bp. 209°— C,^„ 

Tridecylene, bp. 233^—188 

C,fl„ Tridecane, bp 234°— 183 

C„H7), (7) Galloflavin— 213 

C,^,0 Diphenylene ket., mp. 84°— 205 

Isodiphenylene ket., mp. 83°— 138 
Pseudodipbenylene, ket. mp. 85° — 

205 
Pyrene ket., mp. 142°— 207 

C,4IjO, PluorenequiDone. mp. 181° — 209 
Xanthone, mp. 173°— 180 

Ci^.O, Oxyxanthones, mp. 146°, 231°— 
207,210 

C„H,0. Euxanthone, mp. 240°— 210 

C„H„0 Benzophenone, mp. 48°— 137 

BenzopheDonc allotropic, mp. 206° 



., mp. abt. 210° 

Oxybenzopheuonea, mp. 40°, 1 16°— 

91, 95 
Phenyl benzoat*, mp. 68° — 1 19 
Phenylbenajic ac, mp. 110°, 160°. 

218°— 59, 54, 70 
Benzohydroquinone, mp 126° — 206 
Benzopyrocateciiin, mp. 145° — 97 
Benzoreaorcin, mp. 144° — 97 
Koxybenaophenones, mp. 59°.143°, 

162°— 98, 206, 207 
Diphenyl carbonate, mp. 78°— 119 
Euxanthoic ac . mp. 201°— 209 
Phenylethersahcylic ac. mp. 113° 



Said, mp. 42°— 91 
C,,H,oO, Alizarine yellow A, mp. 140°— 207 

Salicyloresorcin, mp. 133°— 207 
Cj^.oO, Tetraoxy benzophenone, mp. 149° 

C,^„0 Benihydroi. mp. 68°— 167 

SBenzylphenol. mp. 84° — 93 
hcnyl benzyl eth., mp. 38°~I75 
ftopanoybiftphthene, bp. 306°— 
145 
C,,H,,Oj Benzhydroxylphenol, mp. 161°— 
98 
Dioxydiphenylmethane, mp 15S° 

Ethyl a-naphthoate, bp, 309°~127 
Ethyl o-naphthoate, bp, 309°— 127 
Ethylnaphthoic ac, mp, 132°— fil 



ze= by Google 



FORMULA INDEX. 



Ethvl benialacetoacet&te, mp. G8° 

—118 
Ethyl benzoyl&cekiacetaU, mp. 27° 

—118 
Diacelylmesitylene, mp. 46° — 137 
Helicine, mp. 175°— 18 
CumyUcetone, bp. 262°— 14S 
Hethyl pentamethvlphenyl ket., 

mp. 85"*— 138 
Phenyl hexyl ket., bp. 271=— 145 
Ethyl cvmyl ket., bp. 267°— 145 
Hejtyl Benzoate. bp. 272°— 126 
Salicin, mp. 201°— 100 
Ethyl camphocaibonate, bp. 276° 

—126 
Diethyl diallylmalon&t« — 125 
Ethyl undecylenate. bp. 259°- 126 
Brassylicac. 00.112^—60 
Diethyl aEelate,)>p. 291°— 127 
Diisoamylniailomc ac. mp, 147° — 

83 
C„H„0 Dihexyl ket., mp, 30°— 136 



C„H„0, 



C,3iA 
C,JI^O, 



CuHu 



C„ GROUP. 
Anthracene, rap. 216° e — 180 
Isoanthracene, mp. 134° — 179 
Phenanthrene mp. 100°— 177 
Tolane, mp. 60°— 176 
Anthtacenedihydride, mp. 108° — 

178 
o-Diphenylethylene, bp. 277°— 194 
Stiibene, mp, 124°— 178 
m-Benzyl toluene, bp. 275° — 163 
Dibenzyl, mp, 52°— 175 
Di- or Bitolyl, bp. 275°, 280», 288°, 

mp. 121°— 193 194,178 
m-Ethylbiphenyl. bp. 2S3°— 194 
Phenanthrenetetrahydride, bp. 310° 

—194 
Anthrscenebexahydride, mp. 63°^ 



tett. Dibutylbenzene mp. 70°— 176 
DiiBobutylbenzene, bp. 235°— 193 
Octylbenzcne, bp. 262°— 193 
Tetraethylbenzene, bp. 250°, mp. 

13°— 193. 174 
Perhydroanthracene, np. 88°— 177 
Fhen&nthrenepeibydride, bp, 272° 

—193 



gfe), 



Tetradecane bp. 262°— 183 
Anthraquinone, mp. 273°— 211 
Isoanthraquinone, mp. 211° — 210 
Phenanthreuequinone, mp. 202° — 

200 
EKphenyleneketonecaTbonic acids. 

mp. 191°, 227°— 209,210 
m-Oxyauthraquinone, mp, 302° — 



Alizarin, mp. 289°— 21 1 
Anthraflavic ac, — 213 
Anthrarufin, mp. 280°— 211 
Benzdioxyanthraquinone, mp, 292° 
—211 

-214 



Xanthopurpiuin. mp. 262°— 210 
AnthragaUol, mp. 310°— 211 
Flavopu rpuiin — 21 2 
laopurpuhn — 214 
Purpurin, mp. 266°— 210 
Alizarin Bordeaux — 214 
Alizarincyanin "R" — 214 
Rufigallic ac.'-214 
Anthranol. mp. 165°— 90 
Phenanthrol. mp. 112°— 95 
Benzil. mp. 95°— 206 
Dioxyanthraeene, d. 220°— 210 
Dioxyhydrobenzoin - diesoanhydi 

mp. 116°— 178 
Dioxyphenanthrene, mp, 143' 
Diphenytene acetic ac. mp. 221°- 



97 



70 



Fluoreneearbonic ac, mp. 175°— 66 
Fluorenic ac.. mp. 246°— 71 
Ci4H,„0, Benzoic anhyd., mp. 42°— 53 

Benzoylbenzoic acids, mp. 93°, 161 °, 

194'*— 67. 64. 67 
Diphenylenegly collie ac, mp. 162° 

—66 
Disalicylic aid., mp, 128°— IS 
C„H,,Oj Benzoylperoxjde, mp. 103°— 129 
Dipbenic ac. mp. 229°— 70 
Diphenvl oxalate, mp. 130°- 119 
C,.H„0, Gcntiariine, mp. 267''— 210 
C,.H,„0,(^) Gallotaanic ac. mp. abt. 210°— 50 
C„H„0 Acetylbiphenyl, mp. 121°— 139 
Deaoxy benzoin, mp. 60° — 137 
Dihydroanthranol, mp. I29°— 96 
Oxystilbene mp. 135^—97 
Phenyltolyl ket,, mp, 69° — bp. 315° 
—137 146 
C„H„0, Benzoin, mp. 133°— 139 

Benzyl benzoate, bp. 323°— 127 
Benzylbenzoic acids.mp. 107°, 1 14°, 

164°— 58, 50, 63 
DiphenylAcetic ac, mp. 143°— 63 
Methyl phenylbenzoatc, bp. 308° — 

Oxyhydroanthranol. mp, 99°— 94 
Phenyltolyl carbonic ac, mp. 243° 

Tolylbenzoic ac, mp. 204°— 6S 
C„H„0, Benzilic ac, mp, 160°— 63 



Fbenylethennandelic ac, mp. 108° 

Phenyl methyletheraalicylate. mp. 

69<-118 
Cotoiin, mp. 130°~207 
Beruyl eth., bp. 296°— 194 
laopropyl napnthyl ket., bp. 309" — 

Propyl naphthyl ket., mp. 50°— 137 
Phenylbeniylcarbinol. mp. 42°— 



Ciwyl eth., mp. 60°— 
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260 

C,.H„0, 



C,.H„0. 
C,,H„0 
ChH„0, 

C,.H«0. 
C,.H„0 
C„H„0, 



FORMULA INDEX. 



C„H„0, 
Ci.H„0, 
C,,H„0 






CuH.O, 
CuH,0, 



Bicresol, mp, 161" — 98 

Ethylene dipbeoyl eth,, mp. 98°— 

Hydrobenioin, mp. 138° — 158 
laohydrobenzom, mp. 119°— 158 
p-Diphenolethane mp. 122°— 96 
Curcumin, mp. 178°— 208 
Ethyl piperate, mp, 77°— 
"iethyl benzaliu 



C,.H„0 



118 



akinat«, mp. 32°— 



Diethyl pamphorata, bp. 285°— 126 
DitEnanthylic aid., bp, 279°— W 
Ethyl diisobutylacetoacetate, bp. 

261°— 126 
(Enanthylic anhyd., bp. 289°— 132 
Diethyl sebecate, bp. 307°— 127 
Diisoamyl aucrinate, bp. 295° — 127 
Dodecanedicarbonic ac, mp. 123° — 



Amy Ihepty lacetic 

Ethyl laurate, bp. 269°— 126 
Mynstic ac, mp. 54°— 54 
Oxymyristic ac., mp. 51°— 54 



157 



Oxymynstic ac., mp. 51 -H 
Heptyl eth., bp. 26»°~188 
Tetfadecyl ale., mp. 38°—' 

Cu GROUP. 
Fluonnthene, mp. 109° — 
Methylanthracenee, mp. It 
iBOmethylauthraceue, mp. 



Phenyltolylethylene, mp. 118°— 

178 
Benzyl-p-xylene, bp. 294°— 194 
Beniyltolylmethane, mp. 27° — 174 
Dimethyldiphenylmethane, bp. 281° 

—194 
Ditolvlmethanea, bp. 286°, mp. 22° 

—194, 174 
EthylbenzylbenMne, bp. 294°— 194 
p-Phenyltolylethane. bp. 286°— 194 
Sesquiterpenes, bp. 250°-2S0°— 193 
Cadinene, bp. 275°— 193 
Benylene, bp. 225°— 192 
Pentadekanaphtheue, bp. 247°— 

183 
Triamylene, bp. 233°~188 
Pentadecane, bp. 270°— 183 
Fluorantheneqiiinone, mp. 188° — 

209 
Aiithraquinonecart>onic ac., mp. 

283°— 211 
Alizarincarbonie ac. , mp. 305° — 21 1 
PurpurinxanthincarboDic ac., mp. 

231°— 210 
PurpurincaTbonic ac, mp. 219° — 

210 
Anthracenec&ifoonic ac, mp. 206° 



Uethylai 
2Ce 



rveophanic ac, mp. 178° (?)— 



IKoxyflavone, mp. 275° 
Reetin- 213 
Luteolin— 213 
Quercetia- 



ihenone, mp. 57° 



PhenylindaDone, mp. 78° — 138 
C,^,^, Dibenzoylmethane, mp. 81°— 93 

Phenylcumamic ac. mp. 172°— 65 
Phenyl cinnamate, mp. 72°— 119 
Stilbenecarbonic ac, mp. 150° — 64 
C,JI.A ToluylbeoMiic ac, mp. I46°— 63 
C,JI,jO, DiphenylmethanediefuHtwnic ac, 

mp. 290°— 72 
Cii^uO Benzylacetophenone. mp. 72°— 137 
Dibenzyl ket., mp. 34° — 136 
8-DimethyIbenzophenone, mp. 92^ 

—138 
p-Ethylbeniophenone, bp. a. 300* 

Phenyl xvlyl ket, mp. 36° 94°, bp. 
32?'- 136. 138, 146 
^jffifit Methyldipbeny lacetic ac, mp. 173 

Ethyl phenylbensoate, bp. 314°^ 

Phenyltolylacetic ac, mp. 115° — 69 
C,^„0, Benioylveratrol, mp. 99°— 138 
Diphenyllactic ac, mp. 169°— 64 
Lapachol, mp. 140°— 207 
Methyl benzilate, mp. 74°— 119 
C,,H„0( Benzocotoin, mp. 98*— 94 
Oxylapachol, mp. 127°^207 
Peucedanin, mp. 109°— 119 
Ci.H,.0, (?) Santalin, mp. 104°— 206 
Cu,H„0 Dibenaylcarbmol, bp. 327°— 166 
Ditolylcarbinol, mp. 69°— 157 
Diphenyloldimethylmethane, mp. 

151°— 97 
.,?:Bculia, mp. 160°— 98 
Daphnin, mp. 200°— 100 
Perezinon, mp. 143°— 207 
Santonin, mp. 169°- 129 
Pipitzahoic ac, mp. 103°— 206 
Santanous ac, mp. 17S°— 66 
OxypitHtzahoic ac, mp. 130° — 207 
Santonic ac, d. 120°— 60 
Isobutyl ieocymyl ket., bp. 271°— 



C.JI„0, 
C ,H„0, 
C.,H„0, 

C,iH„0. 

c,Ih_o, 

C..T1„0. 



CJI„ 



145 
Octyl benzoate, bp. 305° — 
Octylbenzoic ac, mp. 139°- 
Alantolic ac, mp. 94° — 57 
Pbotosantonic ac, mp. 154° — 63 
Ledum camphor, mp. 104° — 138 
Cimicic ac, mp. 44° — 53 
Diheptyl ket., mp. 40°— 136 
Methyl tridecyl ket.. mp. 39°— 136 
PentadecyUc ac, mp. 51° — 54 
Oxypentadecylic ac mp. 61° — 64 

C,, GROUP. 

I^phenyldiacetylene, mp. 88° — 177 
e, mp. 148°— 179 
'Inaphthalenes, bp. 324', mp. 
■—194, 178 



?C" 
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FORhWLA INDEX. 






C,„H,0. 

C,«H,0. 



C,.H„0 
C„H,,0, 



C„H,.0„ 






Diniethylaiithnk<%nes. mp. 71° 

246°— 176, 180, 181 
Diphenylbutadipne nip. 14Ji' 
Ethylaiithracene, nip. 60°— 1 
Dimethvlanthraceiienydride, 

181°— ISO 
Dimetliylstilbene, mp. 179°— i™ 
Diphenylbutene, mp. 39°— 175 
Distyreiie, mp. 124°— 178 
Ethvl Btilbene, mp. ^9°— 177 
Uitolylet]i];leiie, bp. 304°— 194 
BeiizylmeHitylene, mp. 36° — 175 
s-Beiisyitolylethane, bp. 293°— 194 
Dimethyldiplienyl ethane, nip. 123° 



IM-p-xylvl, mp. 125°— 178 
p-Et!iyldibeiizyl, bp. 294°— 194 
Methylethvldipiienylmetbnne, mp. 



r^tyleiie, bp, 282°— 188 
HexodccineCl), mp. 15° — n-i 
Ceteiic, bp, 274°~1SS 
Hexadecnne, bp. 287°— 183 
Dimelhyltetradecanc, bp. 268° t. 



If3 
Pj-rciiequinone, mp. 2S2°- 
Biplitlialyl. mp. 334°- 
Aii thraqui 1 lonedicarbi 

340°— 21 \ 
Fl leti y liiaplithoquiiion 

206 



ni 



130 



mp. 109°— 



Pliibniedica rbonic 

155°— G4 
Dipbeiiy If urf urane , 
Methyl anthraceiiecarlionate, nip. 

111°— 119 
Phenacetolin— 



.. 91°— 177 



Uibennoylacetir a 



. 109°— 59 



Diphenylbutanoltrione, mp. 170°— 

Brozilein— 212 

Di phe n yl me ) han et ri ca rboii i<; ac 

mp. 219°— 70 
Ha-mateine — 214 
Piperoiiylnine. mp. 120°— 139 
Uimethvlttibydroanthreiioiie, mj 

TO" -138 
Uiphenylliutanedioiie, mp. 144°- 



C.,H„0. Aniaoin. mp. 109°— 13fi 

Methylhydrocotoiii, mp. 116° — 138 
C,„H.,0, Aeetophenoiiepiiiaeoiie, nip. 120° — 

IS'i 
C Hydranisoin, mp. 170°— 159 

C Hydroca'mlignon, mp. ]90°~100 

C Baibaloin, nip. 147''— 207 

C C-oniferiiie, mp. 1(:6°— 100 

(' I'almitulic ac. mp. 47° — 53 

C Palmitowlir ac, nip. 67°— 65 

C Hypogn-i; ae., mp. 33°— 52 

C Caprylic anhyd., bp. 21^5°- 132 

Oxvhypogieie ac, nip. 34° — 53 
C„Hs,0, Agarii-ic ac, mp. 142°— 62 
C^Hj^O He\adecanoiie(2), mp. 43°— 137 

Palmitie aid., mp. S-S*"- 17 
C„HaO, Diheptvlai-etie ac, mp. 26°— 52 

Ethyl niyristute, bp. 295°— 127 

Palmitie ac, mp. 63°— 64 
C„H„0, Lanopalmitic ac, mp. S7°— 66 

a-Oxypalinitic ac, mp, 82°— S6 
C„HaO. Dio.\ypalmitie ae., mp. Il,5°— 59 
Ci,Hj,0 Cetvl ale, mp. 50°— 157 

Oetyl eth., bp. 294°— 188 
C, JIt,0, Cetene Rlyrol. mp. 75°— 157 
CioHj-Oj Jsoamyl brtlioformate, bp. 266° — 
126 



). 36° -53 



139 



Ethvl ben Kosaliry late, mp. 79 
119 

mp. 140°— 207 

„ &;■■; " 

Beiizyltolylaretic ar., mp. 95° 
Dilienzvlaeetip ae.. nip, H7° — 56 
Etliyldiphenviaeetic ac, mp. 173° 

Dihenzvlf-'lycollie ac, mp. 157°— 64 
Ethyl benzilate, mp. 34''— 118 



C..H„ 
C„H„ 

C„H„ 



C,,H_ 
C„H,,0 

C„H,„0, 



! C„H„0, 
i C,.H„0, 



C„H„0, 
C„H„0, 

C„H«0 



a-Betizylnaphthaleiie, rap. 59° — 

176 
TrimethylatithraoeneB, mp. 222°, 

227°, 243°— IhO 
IsoppopvlHtilbcne, mp, 84° — 177 
Itetenefluoreiie, mp. 97°— 177 
Beiizylcvmene, bp. 30K°- 194 
Beiizylrfurvl, mp. 60°, 145°— I7G, 

179 " 
Phenylxylylpropane, bp. 324° — 194 
Heptadeooiie, nip. 22° — 174 
Chrysoketoiie, mp. 133°— 20T 
Pyreneearbonic ac, mp. 267° — 71 
Chrysolluorene, ale, mp. 166°— ISO 
Phenyl naphthyl ketones, mp. 75°, 

82^—137. 138 
Chrysenicftc, nip. 186°— 67 
Cinnaniyiene acetophenone, mp. 

102°— 206 
Dibenzviideneacetone, mp. 112° — 

206 ' 
Atronic ac, mp. 164°— 6.5 
Isatronir ac, m'p. 156° — 64 
Ace tone phenanthrene ket., 

—205 
Dibenxoylaeetones, mp. J 2°, 108° — 

93, 138 
Rpt«neket.,mp 90°— 205 
Diphenvlglutane ac, mp. 164°— fiS 
lietenefiuorene ale, mp. 133°— 158 
Ditolyl propionics ac., mp. 151° — 63 
Carmmic ac— 212 
Diethvldiphenolmethaiie, mp. 199° 

—100 
Podocarpic ac, mp. 187°^^7 
Roccellipac, mp. 132°— 61 
Oxyroceellic ac. mp. 12S°— 60 



mp. 90° 
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262 
C„H„0, 



FORMULA INDEX. 



Margaric ac., mp. 60"— 54 
Daturic ac, mp. 54° — 54 
Methyl pa ImiUte. mp. 280—118 

C„ GROUP. 

C„H„ Chrysene, nip. 250°— 181 

Isochryaene, mp. 198°— IftO 
Naphthanthracene, mp. 141°— 179 
Truxene, mp. a. 360°— 1«1 
C,,H,, Diphenylbenzene, mp. 205°— ISO 

C„H„ Retene, mp. 98°— 177 

Tetramethylanthracene, nip. 280 — 

131 
iBobutylanthracene, mp. 57° — 175 
C,^„ Diethylrtilbene, mp. 134°— 179 

TetrBmethylonthraceiiehydiide, mp 

171°— 179 
TetramethylatiJbene, mp 105°, 167" 

—179, 178 
Diethylanthracenedihydride, mp. 
49°— 175 
C„H„ Dixylylethane, bp. 324°— 194 
C„H„ Hexaethylbenzene, mp. 129°— 178 

TributylbetiMne. mp. 128°— 178 
C„H„ Octadecines, nip. 26°, 30°— 174 
C,^,, Anthemene, mp, 63° — 176 

Octadecylene, mp. 1«°— 174 
C,,Hrt OctadecftiiCB, mp. 28°, lip. 317° c— 

174, 1^3 
C„H ,0, airysoquinone, mp. 236°— 210 
C„H„U, Naphthoylbenzoic ac, nip 173°— 

66 
C|,H„0, Oxyiiaphthoylbenzoic oc, mp. 256° 



C|,H,,0, Diphenylfurandicarbonic 



C.,H,,0 
C,,H,.0, 
C,,H„0, 
C,H„0 
(■,.H„0, 



C„H„0, 
C„H„0, 



C„H„0, 
C,,H„0, 
C,.H^O, 
C,,H„0, 
C,,H„0, 
C„H.,0, 



238°— 70 
Pulvic ac., mp. 214°— 209 
Beiixyl naphthylket., mp. 57°— 
Ciunamic anhyd., mp 132° — 61 
Py roeall oquinoi le — 2 1 4 
Octylene oxide, bp. 145°— 1K7 
Retenequinone, mp. 198°— 209 
iBoatronic acida, mp. """" ""' 



),76 



237°- 



71 



—205 

.228°, 274°- 70. 



Carbousnic ac, mp. 200°— 209 
Usnic ac, mp. 195° — 209 
Irigenin. mp. 186°- 100 
Ditoluytetliane, mp. 159°— 139 

Dibeiiaylacetoaeetic ac, nip. 89' 
56 



119 

Methyltolylpinarone, mp. 90° — 158 
Camphoronic anhyd., mp. 175° — 66 
Stearolip ac, mp. 48°— 53 
Rieinoatearolie ac, mp. 51° — 54 
Riciiielaidic ac. mp. 60°— 54 
RipinstearoxyJic ac mp. 7«° — 56 
Stearoxvlic ac, mp. 86*— 50 
Raffinoac, mp. 118°— 29 
Elaidic ac, mp, 51°— 54 
Isofileic ac, mp. 44° — 53 
Oleic ac.mp. 14°— 52 



C„H„0, Ricinoleic ac . mp. 16°— 52 
Ci,H„0, Ketoatearic ac, mp. 84°— 6B 
Ci^^O DioxyricJDokic ac, mp 64°— 56 
C„H„0 Octadecanone mp. 51^—137 

Stearic aid., mp. 63°— 17 
C,3,.0: Ethyl diheptylaceUte, bp 310°- 

Ethyl pahnitate, mp. 24°- 118 
Stearic ac, mp. 69°— 55 
Ci,H„0, Oxystearic acids, mp, f4°— 56 
C„H„0, Dioxystearic acids, mp. 99° 136° 
1^—57, 62 
TrioxyaU^aric ac, mp. 141°— 62 
Tetraoxystearic ac, mp. 173°— 65 
Octadecyl ale, mp. 59^—157 

C„ GRODP. 
Biphenylenedipheiiylmethane, mp 
Pheiiyleiiediphenybn ethane, mp. 



C„H„0 



C,JI,, 

c,3..o. 



Ci,3i»0,, 

<^igH„0- 



C„H„ 



iBoamylanthracene, mp. 59°— 
Diphenyl heptane, bp. 14°— 174 
Nonadecatie, mp. 32° — 176 
Aurine, 213 
Phenyl phenyletheisalicvlate, mp. 

109°— 119 
Phenyl phenoxybenzoate, mp. 75° 

—119 
Vulpic ac, mp 148°— 208 
Trioxyaurine— 212 
Reaaurine— 213 

Triphenylcarbiiiol, mp. 162°— 159 
Cinnamyletiebenzvlideneacetone 

mp. 106°— 206 
Dioxjrtriphenylmethane, mp. 161° 



171°- 

Euxanthic ac, mp. 157°— 208 
Abietic ac, mp. I53°— 63 
I.icheri-Htearic ac, mp. 124° — 60 
Dioctylmalonic ac, mp. 75°— 55 
Cetyhnalonic ac, mp. 122°— 60 
Diiionyl ket.. mp. 5i° — 145 
Diortylacetoiie. bp. 327° — 1■^5 
Methvl heptadecyl ket., mp. 56° — 



iZi 



-118 



C„ GROUP. 
Pinaphthyla, mp. 79°, 18r, ].>4°— 

176, 180. 179 
Phenvlanlhraceiie, mp. 152°— 179 
Beiizylfluoreiie, mp. 102°— 178 
Diphenyltolylinethane, mp. 12b° — 

178 
Phenylaiithracenedihydride, mp. 

120°— 178 
Dibenzy I benzenes, mp. 78°, 8C°— 

176, 177 
Diphenyltolylmellianea, mp. 59° 

71°— 176 
Methyl triphenvhiietbane, mp. 62° 

—176 
Triphenylethaue, bp. 39T=— 194 
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FORMULA ISDEX. 



C»H„0, 
C„H,.0 
C„H,,0, 



Hexamethylitilbene, mp. I6t°- 

179 
Dit«rebeiithv]. bp. 344°— 194 
Diterpenes, bp. a, 300=— 194 
Dicamplieuehydride, mp. 94° — 17 
Ecocylene. bp. 314°— 1«« 
Tetmamyleiie, bp. 39fi°— 194 
Ekoaaiie, mp. 37°— 175 
Coerulelne— 214 
Galleme— 214 
Dinaphthalene oxide, mp. 184°- 

IRO 



-100 
Fluoreaceine— 213 
Naphthylnaphthoquinone, ni p. 

177°— 20H 
Nai*thvl eUwrs, mp. 105°, 110°, 

161°— 178, 179 
Phenvloxanthreiiol, mp. 20S°— 139 
Phenylene dipheayl ket., mp. 100° 



C„H,.0, 
C„H„0 

CjoHijO, Hydroquinonephthalem, mp. 202° 



-13H 
Terepb thalo pheii 






C»Hi,0, 
C^,.0, 



CbH,.0, 
C»H„0 



Diphenyl phthnlat^, mp. 70°— 119 
Fluoremine, mp. 125°— 60 
Hesorriiioxakin — 212 
Trjphenylapetie ac., mp. 264°— 71 
Triphenylmethanecarboiik acidx, 

mp. 161°. 162°— 64 
Rosolic ap.— 213 
Triphenylcarbinolcarbonic ar., mp. 

200°— 68 
ResorcinpheiiylaceteiD, mp. 267°^ 

210 
Diphenyltolylcarbinol, nip. 150° — , 



C-,H,,0 
C-H,.0, 
C„H,.0, 



C„H,.0 
C„H,.0, 



C„H„0„ 



C„H,.0. 
C„H„0, 



C»H,.0, 
C»H«0, 

c"h"o 



, Scoparin, mp. abt. 210°— 209 
Ethvl dibenxvlacetoacetaU, mp. 

57°— lis ' 
Benjiovlxnlidn, mp. 180°— 99 
Bittivinoijunione, mp. 200°- 209 
Cumiiiyl eth., bp. 38)°— 194 
BiearvatTol, mp. 154° — 98 
Bithymol, mp. 165°— 99 
AbBiiithiii, mp.-122°— 206 
(?) Cholanie ac. mp. 285°— 72 
Cupreol, mp. 140''— I5S 
quebrachof. mp. 125°— 158 
bikosinii' ac, nip. 69° —55 
Lithofellic ar., nip. 204°— 68 
Eikosenie ac, mp. 50° — 54 
AraehidJF ac, mp. 77°— 55 
Ethyl stearatp, mp. 34°— US 
Eikosanoloir ac, lup. 91° — 57 

C„ GROUP. 

Beiizvlpbeiiantbrene. mp. 155° — 

179 
Diiiaphthylmetbanc. mp. 92° — 177 
Methylpheiiylantiirareiie, mp. 119° 

Phthalarene, mp. 173°— 180 
DibeiixylUilucnc. bp. 394°— 194 
Phenvlilitulylmetliane, mp. 55°— 
175 



Heneicoaane, mp. 40°— 175 
Picyleiie, ket. mp. 1^5°- 209 
Dinaphthyl ket., mp. I35°— 139 
Picemc ac, mp. 201°— 68 
Methylenediiiaphtltol, mp. 194° — 

Phenyl dibenzoylmethane, mp. 119" 

—139 
Itesorrin ciii nan lyleiiie — 21 4 
Triphenvlmethaiiedi carbonic ac., 

mp. St78°— 72 
Kdnnsmenyl vinyl ket., mp. 142° 

—207 
Methyltriphenylmethanecarbonie 

ac, mp. 203°— 68 
Methyltnplienylmfthanerarfaonic 

ac, mp. 217°— 70 
Toly Idipnen vlmetlianeca rbonic ac , 

mp, I54°— 63 
Triphenyl propionic oc, mp. 177° — 

Dioxydimetbvltriphenvlme thane, 

mp. 170°-->0S 
Phloridiiii, mp. »bl, 170°- 99 

Ca GROUP. 

Pirene, mp. 364°c— IRl 
Dinaphthylethylene, mp. 149°— 179 
DinaphtlioatilBeiie. nip. 161°^179 
DinaphthvlethatiBs, mp. 130°, 160°, 

253°— 179, IRl 
Dixylylbenzenea, bp. 394° — 194 
CetylSenzene, mp. 27° — 174 
Uocosane, nip. 44° — 175 
Naphtboic anhydrides, mp. 1.33°, 

145°— 61, 62 
Dibcnitoylstyrene. mp. 129°— 207 
Triplieiiylbutanedione, mp. 126° - 

139 
Ord;iauriiie — 212 
Cresolaurine— 212 
Dietlivl tnixillate. mp. 146°- 119 
Dithymoletliaiie, mp. If-'S"- 100 
Anacardicac. mp. 26° — 52 
Phenvl pentadei'vl ket., mp. 59° — 
13j 

C-H„0 Cbolestol. mp. 1.19°— 15S 
lUicyl ale, mp. I75°— 159 
C_H,„0, Behenclip ac. mp. 55°— 54 
CaH„0, Brawsidip ac. mp. 60°— 54 
Erucio ac, mp. 33°— 52 
laoerucic ae., mp. 55° — 54 
Behenic ac, mp. t;4°^56 
Oxybehenif ac, nip. 96°^57 
laodioxybeheiiic ac, mp. 9S° — 57 

Ca GROUP. 

BenzyLiaplitbalene, mp. 35° — 175 
Dibenxylniesityleiie, mp. 131°— 179 
Phenyldixylylni ethane, mp. 92° — 



C„H,.0, 



a,H„o. 

c;,H„o, 

C-H_0, 



C=H«0, 
C_H„0, 
CaH^O. 



C„H„ 


Bentylpentaetliyllienzeiie, 


i.p. s-,-° 


C„H„ 


MethyU.e.-5adecyll>enzw.es, 

2T*-174 
Trieoaaiie, mp. 4S°— 175 


mp. 11°, 
117°— 



zee b, Google 



FORMULA INDEX. 



C„H„0 
C„H„0, 
(-'nH.,0 



. mp. 120°— 60 
Methyl beliciiolate, iiip. 22°— 
Laurone, mp. 69°— 137 
Dilauryl ale, mp. 75° — 157 

C« GROUP. 



Carbopctroceiie, ir 
Uenzerythrene, mp. 307°— 181 
Triphenylbeiizene, mp. 169°— 
Octadecyibeiizcue, mp. 30°— r 
Dimetliylliexadecylbenzene, r 
33°— 175 



181 



C,.H,/)j Naplithalfluorcscdi 



C-,H_0, 

C„H3„0,, 

(■«H.„0, 
C„H,.0 
C„H„0, 



i',jir„o, 



C„H„ 
C3„H„ 
C„H„ 

(',„H.„(1 
C,„H„0 



a,H-, 

C„H„ 
C„H„0 



2ll 



mp. . 



Duryldibenzovl, mp. 269°— 140 
Hexaethyl niellitntp, nip. 73°~t 19 
I'arapliytoBt«riiir, inp. 149° — 159 
ClioleiP ac, mp. I,>i7°— 67 
Clioiicap.,mp. 195°— 6S 
Ethyl bra^idatc, mp. 29°— 118 
Cerosiiie, inp. WZ" — IS* 
Caniaubic ac, mp. 72° — 55 
Ivi([;[ioceric ac , mp. ^O" — 5(5 
Paraffinic ar., mp. 40°— 53 
Camaubyl ale,, mp. 6-i°^157 

C„ GROUP. 
Blphctiy 1 pb ei 1 vlenemcthane, mp. 

182°— 179 
Trixylyliiiethatip, mp. 1SN°— 180 
TrimetliylliexatleevlbeiiKeiie, mp. 

40°— 175 
Eupittonic ac, mp. 200°— 2Ce 
■) Arlmtiii, mp. 145°— 97 
Cholanic ac, mp. 2)^5° -72 
Isocliolanie ac, mp. 246° — 71 
Tolvlliept«depylkpt.,mp, 67°— 137 
Hyiienic ac, mp. 77°— 50 

C„ GROUP. 
Dibiplicnvleneetliylene, mp. 187° — 

ISO 
Tetraplirnvletlivlene, mp. 221° — 

ISO 
Dibeiizvll , _ , 
Tetrapfieiivletbaiie, 

180 
Totraphciivletlivlene dioxide, mp. 

315=*— t.-l 
Benzhvcirol ctli., mp. 111°— 17S 
lienKpUiacoliiii', mp. 204° — IWO 
Benzopinacoiie, mp. 16S° — 159 
Ergoslerine, mp. 154°— 159 
Choleshrine, mp. 148°— 15S 
Paraoholesterine, mp. 134°^15S 
Phytosterine, mp. 132°— 15"^ 
Cerotic ac, mp. 78° — 56 

C„ GROUP. 
Tritolvibeiizpnp. mp. 171°— 179 
Ceroteiie, mp. 57°— 176 
Heptarosniie. mp. 59°— 176 
Benaaldinaphthyl o.xide, mp. 1S9° 



CifH^O,. Rutin, mp. a. 190°— 209 

CjjH.iO Isocholesterine, mp. 137°— 158 

C„H«0 Myriatone, mp. 76*— i-is 

C„H„0 Cerylalc.,m — 



C„H„ 
t„H„( 
C„H„( 
C„H, 



Ceryl ale, 'mp.' 79°— 157 

C„ GROUP. 
Bianthranyl, mp. 300°— 181 
Lepidene, mp. 175°— 180 
OxylepideiieB, mp. 220°, 232°— 210. 
139 

,0, Anthrapiiiaeone. mp. 182°— 159 
Hydroxylepidene, mp. 254° — 181 

,0, Tetraphenvlsupcinic ac. mp. 261° 
—71 

,0j Hydrobenzolti anhyd., mp. 128°^ 



I7S 
PhEnyltolylpitiBcoiic, i 



164°— 



C„H„0 Honiodiolpstprine. mp. 1&3°— 15 



Cj^„0 Lactar 



B GROUP. 

lie, mp. 82°— 138 
C„ GROUP. 



Tetratolyletlivlenc, mp. 215°— 180 
Meleiie,nip. 62°— 170 
Chrvsarobiii. mp. 175°— 20S 
Ficrotoxin, mp. 200°— 100 
Santononie ac, mp. 215° — 70 
Lithobilic ac, mp. 199°— 6S 
Melissip ac, mp. 90°— 56 
Oxymeliasic ac, mp. 95°— 57 
Lanoreric ac. mp. 104° — .5S 
Myricvi ale. mp. 85°— 158 
Coccerylic ale. mp. 102°— 158 

Ci, GROUP. 
C,iH„ Hentriaeontane, mp. 6S°— 176 

C„H.,0 Palmitoiie, mp. 8:t°— 13H 
Cj,H„0, Cwericac, mp. 92°— 67 

Palmitic anhyd., mp. 64°— 129 
Cj,H„0 Dipalmitylcarbino 1, mp. M"- 158 

Ce group. 

C_H,a Dotriaeontane, mp. 70°— 176 

C^*A.(?> Convoivulin, mp. 1 5S°— 98 
C-H„0, EthvlmdiBsate, nip. 73°— 119 
C„H,sO Cetyl eth., mp. 65^—17 5 

C:, GROUP. 

CmHm Tetraxylylethylene, mp. 244°— 18C 

C™ GROUP. 
CjjH^ Pentriacotitane. mp. 76°— 176 

C„H,„0 Stearone, mp. 88°— 13S 

C„ GROUP. 
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